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(iii) 
»««lietanMi« Mia t * a M V I M of T-etfbmgrl-lialnd glvlwid* 
i M l i M t . tiM frivr i»«Mj«faU«i vf eo«t)acit«« f^lct* oo^ o^mite 
hm trtmnhmly aMaA tte ohMilMl «na ftaeilonil ttharMtoriiatioB 
• f tlM MElmair ••eafriag f«l«to«. the 4icMtl«a, itaofptlea, 
tr«Mp»n ant •xent lM «f aslaraaijr Msiinring fUUtet raq^uiM 
prior iooovjogatleB. Ao ooniitivo AiffOxonUal aiorobioiloiiool 
rotpoBMo of folcto tm^tmia, 4ttomiiit4 bj tte fUdo of 
foiaoiioD of tko plorliiM aoiotj • • M A I to tl» notoro of tte 
l-C wKLt OHO^MA, O«B W&J te otodlod after forior itooajai^tioB 
of ite aatvdraUjr ootmrring twem, McMit of tlio oofaeter IteaeUoiia 
of tte •itMKUa havo teoa atiidiod witli tte iooeajugatod dtrtrativoa. 
A fol.jl oeaJofMO oaajnM ynfaratioa tnm tSsltiktm Xtnt iMitih 
tetecfoa at a > •gLataajA oartMngvi^tiaata, ciloaflaf tte > -gLvtmtfi 
foaiiata of tte ooaJUfatoA folate iarlvativaa rtlaaaiag tte 
oorr»apoaAii^ ( ptoroyaaaaogLatMiyX foraai tea teon oxtenaitolj 
ataAloA anA tte tosailte ara prMantet ia thla tteala. 
>o«fcl»B I rtprtaaste tte introdaatloa te tte tteala. fte 
Utarataio oa tte att^MIla yattetia IwrtOLirlaf folate aaanqnM 
•igpaaii aai tte ateraatertaatloa of ttelr aatarallr oooarrlag 
fOsaa tei teaa vavlawtd. Oar yrtaaat kMulaAit oa tte oasyaafcla 
itf) 
4»osaJ«gitloii «f f(tof<B99«oilygL«lMi(lM tgr Aifftnraol ftOyl 
oeaJufMMi and tte bioloflMl rsl* •t ihlt na«tl»a Iwv* b««ii 
tf«tftSl«a. nwiUy tbt SMps of tin ipvMsnt thttlt i« ^Merited. 
at«4iM fftpoftod ia llfgMgBll of this lh«tit an 
fotnttd OB tte caiMrtMnUl «irSdtiio» fior ix^ioaUXvOMe 
le«a3Lif«ti«B of ehiolMB Umr foljr3. ooBjvgMo. It io sooo trm 
our rotnlU tlMA tlit aeUvity lo dlatiibotod both In tte pott 
oncaotf partievdLsto •• MIX MI ia tho post oiorooonl ot^ MivastABt 
ttmetUam, £» • coimratito otndy vitb kaovn maxlmt vatym*, tfat 
partioiflKfeo aetivitj So noxt ohoim to lucvo tlio el>«r«etoH«tloo of 
• typieatl IjnratewO. •rmfm iilUi • otraotoro-liDlBod latoner of 
•etivity. Both partieoliito oM tht eOU »tip fdLyl ooajugcsos 
oaldbltod iOM idoBtieal pfoportlmi oneh m in tho iMfttonMi of 
thoir ffoiofiiai inafoto frootionil i»oel4»it«tion, thiol vtpdxnmrAa, 
pH optlm oBd thoir i^ pfiroiiBcto wKlooailor oioto OB aeOUioaiUr siOTo 
•hroBotogr^ phgr. fho portieuCLoto OBA tho ot^omitoBt oBijnMHi 
bohcfoA idoatiealSjr whoB ohftoMEtograi^ MiA oopartctoly OB B ooahiatd 
OM-Soj^ tioiix C-SO-SophodtOB 0-100 oelaBB« a prooodoro vhioh ««• 
ovoBtBtUy Bsod for ^htoiBinf a hoaoftaaow pxBparatioa of tha 
aaaya* (Saotioa HI). Tha ooaaoa orifia of tha partioBlata aad 
tha ai^araataot aativitjr ia aan*>toa. 
StaAiaa oa tha parifioatioa of ahiokaa livor folyl 
aaigafaM ara AaaarihaA ia teittsaJQ* f^aotloaatioa of tha 
paat aa^laar haawfaaata with 50-909( waenliia aBlfato faUowad hj 
W) 
dialjrtis •BA tixtH oUrawtogrq^ on m *aiaMa oolum* of 
a«pliadftx 0-100 wgmtimpouA on QMltphadm 0-50 gsv* «a 80-fold 
purlfteoiloB of Vtm •mjm with a 3^ fUHA of its origliiil 
aofei^ity. fl» fiail •%•!> of tbi pxfitUaMisa rmnOttug tfm n 
ooid>iatd mOMtialtee oitving offoet tofothtv v i ^ «B ion oxehangt 
ohcouto^aphlc ••^uratioB oi^ ajoylnc O.OSI plxM f^^ uit* bufftr, 
pB 6.0 pranA to bo tfat oi^plMt axA aott offtetivo mtat^ voriont 
ettoip piroo»<IitMi trlid out. M|^:r aoltfitiM of tte •luUng 
l^oBiiucto boffiir vovo ebonm to h«vo o dolotoricoo effisot canoing 
brcttkdoim of tbo oiagfiBO iubo imcti'vo f^ o^Mirtts. 
Sophttdox 0-100 ehfoEistogi^ aiil^  ond sutfrGSO dORSlty grtsdiioist 
afi^ l3»os of t!is porif lod omjfs® bcra IMic t^mS that t!» |>r9i»ratio«i 
was iKsaogeteous* f^ Dl^ rsersilaraido g»l ti.eotroi^resi0 of tl^ pirifiod 
{HP^ IMBPctlon tioi^ svor, rostiltod Iti tte aeptration of tuo oce j^omats^  
botli of tfhleh mro OflOTnaticaUy aotivo. 
ftojpmttiMB of ttai purifiAd ehiotoo livor ootyat axo foportod 
in StfifeiSlJS* OjpftiiBil oonAitlom oooontial for tli» aetivity of tb» 
puriflod ontjnt mro dttomlatd. Ttio onajao oidtiliits ft ohoraotariatio 
dottlOit pR optiMtt U>1 aaA 5*2» tlxi aajor pB optlaRn twins 4*1 )* • 
tMiporittart optlanB of 93-40^0 and an optiaai oaaym ooooantvatioii of 
0.15 - 0.20 ag par A of tlia raaetion Klsetura. fha eat^lytie 
raaetioa !• liwar for 20 aia. Tl» oaayaa p^paam to ela«va tlia 
taralBal > -i^ utaajO. raaidna of ptarogrlpoljrghitantaa aaqpaantialljr 
tqr » «atl-atop aaobanim flniUy r»laaalag tht ptarojOaoiiogLutaaata 
{in) 
M tlw •aa pxodaot of tht %imjm ftaoUoii. An appwvA % of 
0.89 s 10*^ mo dotomtatd for H -^aotlgatoirohgrdroptorogd-
totrogLtttm^io. Hiot doii«tiir«tl«B ourvoi ohonod that «t 55^0, 
50$ of tht oilgiiuil oetlvitgr Is loot offeor 110 iooooto vhllo 
100$ ootlTltjr MO loot 190 ooeondo lotof. Svlfl^dfTl ioogtiiti 
oueh «• w&reapto»%imneil (optla^ eoneotitrotioa U.3ii() oetivoto 
%h$ 0mym enggostlng tbat intoot thiol group* ofo foqpiizod for 
tho aetivation. Total «&By Uroo -SB aafi ttao diatafldo -8-8-
cotstOBts of 7«92« S.€9 audi 2.5$ aoloa par nolo onsyiit traio 
dotsmsiwd. fho ons^ ao has a total mabar of 424 nino aeid 
faaidoss. Bed ^tm^ analyaas au^aat tduit tho onayaa la a 
dlatar eoiqpooad of tuo wttUbn^t^H pedjrpsptlda eoaipoBBiAa having 
tva oolas of •elina por solo of ona|«t at tht aBioo-tamink and 
ona WBUM each of lauoint and alanlna par mdi» of onayna at tha 
eatbo]qf|tovnlmii . On ptilsraevyii^ida gal olaotrophorotia tha nativa 
diasrie enapn ie aplit into two eo^ ponant poljrpaptida ehalaa aaoh 
of which ia ansjFmatlceUjr aeti^ ra. In the praaanoa of SIB thaaa 
polyj^ lpttdtes arc fttrthar aepamted aoeotding to the differenoaa in 
thair leolGotaar ^^ aighte vhidi, in eetapaarativa studias with aarlear 
protaino, hava baen oitlotalatod to ha 43*000 and 18,000 daltona* 
An ^ praxlBata nolaouaar vaigjbt of 56,400 was iodapandantly avri'vad 
at for tha nndiaaooiatad cthioltan livar nativa aaqniia aqplogring tuo 
prooadoraa (Saphadax O^ IOO gil filtration and aadlaantation iraloeitj 
analyaaa on auoroaa danaity gradianta). 
(Til) 
Urn powMBo* tf ta IdUiiitleitI B-t«i»ltuil niao teid for •aeh 
ehftlB of tlw diMirie omonM wwdd snggMt that tM« oaA ptohtSsSLf 
rotalwd a Itfgor dograo of hoMlogjr, poMitflr iaelndiog tbt aeilv« 
•ttoc (t^ooe tb* miajyor p^ lypopfedd* ooapoMiit Oso Mtttim tlit 
eatitlTtio aotlvitjr). Aeoordin^ tht ••riftooo in tbt oontltiitiit 
poljfpoptidsa oay bo dno to diffixvneM ict tboir oiac'boxy-tonidoil gmasm, 
Qirtain toagpnto sudi «• uro*, tblouro* and goatiidlni 
bjrdroehlozlAB apro toli»9«d to obango tbo oooondovy tnd tortlarjr 
stTttetorot of protoim in soOLtitioti tSmnibf aXtortosr tbo ftotlHty of 
tbo 000819 Q^ocdlo* iov enBeoBtiMttioiio of wtta and guanidliio 
IsgrdroebLorido iedoeo a favonrablo altarabioo of tfae oiusyBtt atraetuzo 
fosvCLtlng in tbs atlsailation of (axstiritj of ebielesii livor foajl 
eoajocMO (Soetion V)* Aetlvitjr was atisodat^^ about 5-fold in ^» 
prMoneo of 0.55H voroa and about S'^EbOLd in tbo pvosoiuia of 0.0$R 
goanldina bgrdroebloridt. SnoaroMiim eoneoBtratiow of tboao tuo 
roafltnta (boyond 5.OH uroa or 1.SM gnanidim iQfdrooblorido} eo^platoly 
iidiSbitad tba an^M aotivity. Tbtomva on tbo otbar band, iiMbitod 
tba onajnM aetivity at all tbt oonotntratioai atuditd. fbo atiaiaatorsr 
ooaeaotratioB of vraa (0.55H) abiftad tba aaeond ainor pB o^lana 
of tba ttatita onuno (5.8) to aronad pR 6,0. fbt aajor pB Qptlana 
U*1» vbtra tba aetifity vaa otiaiilatod aora tban 4-fold) roaaiatd 
UMatartd. Tbt uroa-attaiaalod aaijraa baa a lewor % of 0.99 x 10*^ 
(as ooaparad to a 1^ of 0.93 x 10*^ for tba natito oa^aa) for 
X'-attbyltatrabTdroptareyltotraglvtmala aufftatiag tba graatar 
affiaitj of tbo aetivatad onsjnaa. 
(viU) 
mui iom %^ aii4 t^* haem « mudmm atinaatflvy •£fket 
on tte a«tlv* •nayM whtMM df*^ hat « sudaiai •tisautovgr •fKtot 
OB tfai tumtHMtivatod amsma. 
SIB«gaX ^Uetrophonala aa uAX aa Sapbatox 0-100 gal 
f UtrafcloB of tba anayaa In tha piraaaiiea of atlaolatovjr 
ooBoanbraifeloaa of nvaa wvmtHM tlia^ atlmOatos:^ eonoftinvatlona of 
thaaa danstuswota fsvoar tl» diasoaiatlon of tha aaaiaa loto Ita 
ooastitmct pt^ L^ paptidaa £tit:vii^  avarafi a61eett3iai> « a i « ^ of 42,000 
mA 17,S3iO. M lii«^»r a9ma«fc:^ :Uom of uraa i&,(M) on tlia otliar 
liaM, rantto eotX daaattaratloQ ooeurradi tdtfeovfe s^paratteo of tba 
ifXilYldnal piks^jB^tSa ehaitssndl wi%h Meyplata loaa of catalTtio 
^rtilvltjr. tbB oimf'aga ooXeoiiIar usi^ of tl» dsoatorad Itootiva 
anona naa ^«000, a» datefaimd tf 5GS-gal aiaotrophoroaia aaS 
Saphadax 0-100 gai flXtratlos, wbioh naa q[iilta aiaSlav to tbat of 
tha unAlasooiatod natlva ^ntyam* 
^ 0° >^M»"^ « aitaohad to tba tbaala wa bcva oharaetariaad 
tba YarloMa fonn of tba naturally oaenrriog sftwtqrlixaygLutaaata 
ooaQMnaia praaant in ISaiiAa ytat ((jagdldm l U U t ) , wbieb bad aarvad 
aa a aunaniaBt anbatrata for tba aaia anajnuttio atndlaa raportad 
bara an (^ bidsan livar folj^ ecmjufaaa (praviotta aaotloni >. TonOa 
jaaat falataa aapar«tad teoadly into tualva paak fraetiona on 
aaaljftlail BUS-aaUiOoaa Qbraactognvbl'y vbiab m bava ebaraetariaad 
affear 4aaoaj«fstian (bj tiiialBaB Xitrar anayaa) bj diffarantiax 
•laraMbolaflaal aaaaya anplaylaf tofititlfrnrtJIf* iWtif AtfififlBOfiBl 
(ix) 
Jtnnrltili •BA atgwatoaftaauff imatHiM R* u^y ptr oent of tte 
tot«I foOLaWt of ToftiU jpOMt «ro jytOfoyXptflj^utaMtot. Tbt 
ohcr«e%»riMd fdlcto 4ort^«tlfoi of TonOa yoMt wont ^^mVttfi." 
toto«l9«i^t«roy3aono, ^^ tri« totm mA pcvUitlttUMtM, 1^-
and r''-fonQlt«tral9«vopU«oy3aoao and trii^tttnstto audi 
fioaUjr towiftititvtad oomodoead v^rofimm, tH and tatva-
l^ tttaaatM raapeotivaly. 
OnriBg that a atadlaa t% vm obaarvad that thara vaa a 
propottiooA xiSUMowliip iMitiNMiB tlMi 2of pboapliata ooneantaratSoti 
of tin aXutiag haifr and tte tnntar of T-ifLvtanyX naiduaa 
attadiad to a varlaitjr of plaroati darb^ivaa aadi in ita 
poljriPLiita^ d 9»VUM (ptatv^ aoid* tatwtfydroptayoio aeid and 
tha S^-mtf^, ^"iGtmfl and «*^«fon«yl darivatitaa of 
tatra)9dropta:roie aeld). BbplAaring tkia dteawad xalationiblp, 
«a h«i« idttttlflad O l tlia yravloualy tmeharaotarltad natnntUy 
oeoitrriiig ptarog^pi^lj^tilimrta oof^ Msoaaa ^raaant in Pti^«ii* 
filwaiia L, Isnaaa tdood and obiekan livor bavlag upto 8 ^utaaata 
Maldnaa. fhla Mtlied pfovidaa a v^labtvaly •imfUm and gantral 
pvoatdwa fir tlia n^id Idantiflectloa of axfc»Mtad natnnOly 
oaattrrlng fo3^ e«qpoiiiida ttvm tliair alntloa profilaa. 
( « ) 
It gtVM M pvofonafl plftatvaNi to eebooidtdgt 
t», 3, H. !lm>i9^ ,» vfae oo«t aiajf galdtd m io aemm^iaMxg thi» 
tioi^. Z «> Indtbted to mj eelil9§gan In tte Htt«bo3.irai of Vitnlat 
Soetloii for tt»ir inroltiablo telp in tbi eouamo of tliis tttidly. I 
• t tiso grctofm to Dr. 0* B. IMkupnl, Bi«a, BioehndUrfifsr and Pood 
fo^nolecr Oivisioa f«r Mo eowtaiit otMottragoaont ond to Dr, A. 
Nijld Siddiqi, ProfMtor of MoehMiiatrjr, AUcuii ttaolls thdmralty 
for ioferodtteini M to tho dlaelpliiio of Bteelmiotry. 
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(1} in 1941 for tlit Styptoeoeeae lactii R ftoter, l««a«t«d Arm 
ap^ntdb Iscraa. 13iit ceBpcnindi vat charftotBriwd i»liay bgr tlw 
lA^fiA etmp (2«4}. Fctlie aoSd it ediipottdi of SHninoi-bs^ dfoiQ^* 
plimrMim liidGBd to p-tiaiaobinsoio ftold and t>«i|^ tamio aeidt 
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^Im pUtriMxm ooiaty, 3.ilE» in tfli^at isHl tlis oitsai* nattxraZIy 
oecu^iog «»i^ i0UMs, t@ a 2-®!dQo4*l^ $'droa3r<' d^ilvatitre (5). fHa 
!m>i0%3r oDiq^ed of the ptoxidise and p«ai9ii»1»moie aoid ia c^ swd 
ptaTolo aeid* Folio sold la tfaevofora pteroj^^vtesio sold. 
Coi^ poanda »»i3tait^ BS aeveral additional T nsai^oat^ linlead ^titamio 
acid maidata h«v« bean iaol«tad a^ ad otiaraotsriaad (6-8). 
A, v&mm^G PAsmAB Am FQUXB COSSZIHB fOBorzoiB 
' ^ l i ^ l ^ Mteffya lms^ vlM>« f^y^f .ffpfiffliii^t 
fha biologioal afCaet of tcHto aoid wm f i » t obaarvad inda-
pandanUy aa an «Dti-«MMiia agant and aa « groHth factor in tooaan baif^ 
(9), •eilkaya (10), t^ieka (11, 12} and baotaria (13-15). Tfaa feilie aoid 
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r«qiiix«Mii6 of Mvaral aleroorctiiifM la mdtnetd bgr pnriaM and 
pgrrlalAlmt <16, 17) «ad tlM Mrlm ntfidxmmrA of l^ tfiPtOTMOyj 
iitfiiXii ean bo xwpiUotd bgr folle aeld (10). fte f«(iaix«Mixt for 
t^Xie aeta tb 3.1iifialit <• eemOatoly f«|ajio»a fay t l ^ t w , aorin* 
aadl parina l>aaa (19). fhaaa raatilta auggaat a rolo for f d i o aeld 
in ib» bioayBttHMiia of aacb of thaaa satalboaLltaa. 
Folio aeid» lika ataqjr otbar •itaalna* rapreaenta th» atabla 
isolation prodaet darivad firaei the natural tatral3;rdro«oo9na7]Ba 
terivatlvas wfaicli ara aotttally iovolvad in ti» aeayauatio reaotiom. 
Him ccmmirm Auction prinarily eoneama tlw transfar of onoHsarboQ 
unita at tto intareonrartibla oxidatioii le^ Tala of forafttOp fomaldabyto 
and eathaind. ft» j^trtiedlar funotton of folio add aa a ona-earbon 
oarrior was firat ptopomSL t^ Bhtm ji^ j^« (20). 
Bafora folio aeld oan earry out ita Bati^ bolio fteinotiona, i t 
half to ba ooBsrartad to ita raduMd fom nasaly, d»6,7f8«tatrab]rdrofolio 
aoid. ?ba aiuiTaatio iiitar«>iiviaraiona of folio aeid in oall-f)r«a 
ayatttns ware iidtialljr axplorad bgr Fottavaan and Silf«s»an (21^ 22) 
in 1957. Bnajnua o^abla of radoeing folio aoid or dibjrdrofolio aoid 
to tba tatrabgrdro font ara found in antawl and baotarlid tisauaa 
(21«26). naana axtrwBta ara naualljr oora astiva in radneing 
dibjrdrofolio aeid than folio aeid itaalf (21-23, 25). noB or VUXm 
aarvaa aa tha alaetroa donor. HIDPH ia uaually the aora aetiva 
eotaatoT (26-29). Tte rtlsUw Mtlrity of tbM« eofaetovs rarU* 
•t diffsmnt pB ^ pBiAitie on tb» ooiyM Bourot «M nhttlior folicto 
or dil)3rdsof<aat« is th* subitrata (30). 
fdUe iteid ooeosni aaturalljr as •«?!«»« ow«eart)on 
dorivftti^ TOs of t9tnby^Jfotolio aoid (THPA). Tte om-eajrboo sototies 
oaiiftt io the fdUotfiag diffetsot (rtassa of roduotioa and are 
onsynatieally istoreoovartlbla t 8* -fom^fBFA, Br«foni^ fHPAf 
E^ -Is'^ j^BitbeBBaTEP&j E^ -H^^ -aetl^ fSjenstEFA and tls® ^-mistb^tmA 
(^> 3t<43}. 9bes© ons-oas^ K^m tasita of TW& arise in t^o ^g«^t 
(G) ttiTcia^ tbs attaotusn^ of free fosaio acid (49) or fre® foxnaldafcorto 
(50) nnder tb» infliniuse of apftrc^iato aetlvating ans^ jntsa and 
(b) throa^ the tvaosfar of toS9^, fosaiaino and I^7dros3ni^)^ 
^^eea^ from ott^r B^altolitlea eueh m f&mnidoi-tBidasolaearboxaaida 
riboside (5l) and fonQsafiHutaaio aeld (52)» or fondaino^utaBlo 
aoid (36) and formisii^ljroinB (34) or awrina (36) and fagrdroiQmaths^erlni 
(53) to fHTA. Til* abova mnULon^ trantfar raaotiont in i&iefa 
tatralisrdrofoUta eould aecapt oninearbon nnLto ara lOao ravaraibla 
80 that tita flotf of ont-earbon naita may ba in aitbar dirsetion. 
Tbtsa TBF4 darlvativaa ab difftrtttb atafta of radnetlon of ^» 
1>0 unita ara tban ixtilisad in th» bioajmtbaaia of 2- and 8-earboni 
op 
of puriaa biaaa, th» mxVtsfi. groap t^bTaidjOata anA in ttat bioayathMla 
of Mtbioniai froa boaeafitaint. tbaaa raaetlont in wbieb tatralgrdro-
folata darivati^aa fexMd aot aa donora of fonma» IqrdrojqrMtlvl or 
mthfi, groupo vbicb art aaaaatialljr irrovaiaibia ao that tfaa ovaraU 
flotf of <Hit-earboa uaito i» gemvmi \:j thM« irr&fnOil^ pcUnrays. 
fidclng m teotd Ttov of tbo flow of oot-ea«tea throui^ tte pool of 
onBHMurbon totnOorArofolsto doriTatlvoo It vonia SOM thct 
(jtunbltaU-voly tho aoot iaporUnt iipat Ixfte tliii pool wanAd oeenr 
vift ••rim. This oeapouBa aay orliitiato tnm jpjrcMino ftoid or 
rslatod 3-eartoa ccMq^ oonds (S4» 55) oil of wMob «ro roadlXjr 
avftilablo as a rosidt of photosTBtlaala or ^yedljnils* 1 ^ ohlof 
drain f^ rom iMs pool of ooo-eart^ jQ tsaits ucfOM a^ Jpsaer to oooor ia 
pixttm ez^ fi^ friaidiiB sye&bssia acS icto verioot o^»r tremse^jQ^tioo 
rasctioas via ma^ioQiiB. 
SooD of tbs kaotm s^ aetioGO iotrolviog fc^e:^ K f^ootors ara 
briafly Siseaaaedi 
In tim piarias ayotliaaii Iblio aeld is laaiaiy ooeeera»d vith 
tho iatrodttotioa of 2- aad B'-ettxbon of t^ ES purias (31* 56* 57). That 
ia folata dafieiaaey tl»ro is aa iaoroasad exeratioa of aaiao-
IsidasoilaearbfHaBDida ia rats (58) sad ia faomas (99* 60) duo to 
si;^ pprassad iatreduetioa of tha 2>oMPl)oa. 
Ia pgvlaidiaa ayathosis, fi^*B*^<«atl9UatTSFA is iardlirad 
ia tlia biogsassia of ths aathyl group of thanaioa (6l, 6S) axA tba 
i^ rdroaytaethjrl group of S^ l^ ydrraqfBiRtlisaoytosiaa (6$). 2a both tltasa 
raaetioas tbs folio aeid iatomadiata is l^ -N^ -^iMtlQ a^iTBPA aad 
tha foraar rsaetiea Is aeeoq^aalad hj tha oxidatioa of tstralgnArofblio 
aeid to diligrdrofolio aeid (64.). 
Tte (3 -ocrbon of 8«rii» M m s as tte Mat liqiortftiit souret 
of aii^la osrboB unit tad tbt roaotion of aarlm vitb fBFA jiMlM a 
fcOata darifati'va oonUining an aettva fonuldalispda {3B, 65) eatalyaad 
t^ tbo ens^ a^a aarina ttydroayiMtlvltranafaxHUia (66-66). 
Folio aaiA haa a vole i s aatlsga gro«^ bloaynthaaSa (69) 
which providaa a aourea of X&blle E W ^ I gsw^ in traaaatl^ylstion 
raaetiem lanroIviRg tha biosycthaaia of oboliaay oxeatioa and 
e»thioniiia. fwo diatinot t^ rpaa dT ewttorl tranaf^r fttm fT'^mti^tWk 
to InTOQjrataino are ImoifGt oi» iovol'vltsg <x>btiL«ffiia and tt» o^imr 
indepan&ant of eohiSLmin, mia ecAialaQin-dapandant aystam involvas 
tb® iotoz^ssdietd fozsation of i!!»tk^«B|g-et«iyBia itxiti^Uy eat^ lLysad 
%^  5«sdaio33^ 3ji»thioi3iR0 in |»«8anea of a raduoing s;^ta» (70, 71 )• 
TbB aacoMf v^ve tliaro is m cobalanin raquixcorocrti, fuootiom oiOy 
with folio &<AA oonjngft^ Mi end re<|alraa KgT^  M aetivator (72), A 
st97a<»]9ecifio bindit^ of i^ imot fc^ Late aubatrat® to tba anasfB» 
baa baen reportad (73). 
HMk aaajraaiioally reacts with fomiBiooglyeiDe^ a prodoet 
of baetarial sMitaboli8S« to giw -^fondsBimTHFA ma ^oixm and 
eventually 7BFA in an i^ ;>ortaBt ATP gener»tii% aTStea (M* 35). 
fomtaiaei^ntMdo aoid (nCELtt), a prednet of enajnaatie 
deffradatioB of hiatSdiDa in anluila (7A)» raaeta with fBPA yielding 
i^ntaaie aeid and femiainoTBrA (37). 2to folate dafieianQjr the 
eataboliaa of I^CCLu ia lapaired and ita exeretion ia aaxtodly inereaaad 
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in r«tt (75), eMdte (76) ant M B (77). txUby sk A' (77) hsv* 
vttd tm» M tbt bMis f«r ftUgnMtle t«tt for fbUt* dftfieittnojr. 
nMigdalttBiiii U feQfdrosarlstod to tyretlii* by soloettlar 
eaj&n in a Maetion in v l i i^ an vneonjiigataa Tp^viAim, hiaptmtim 
aoTvoa as a oofaotor (78-«>). 
Malay i>ath»a9S ar« kaovn by ubidtx tli» o( -cnarbon of ^fotm 
can glvo rise to a folat«*boQDd otsa-eai^B tmit, 8ud» aa in ^lyolni 
to ^3,joxalata eonvaraion aUouii^ ttaa aynttmsia of Ir-fozBj^ THFA 
(61, S2) and l^iroti^ d^aaiooldiraaotiio aeM (63, @4)* 
^0V9 xveeaUsr A>Xate aiopwa B'^ -^fomylfBFiL ajmUtataaa, 
aerins tiiydriniymtfeiyX^FAMferase, dil^snlfofQlate redaotase, nattQlsmTEIFA 
dttqrdfoi^naae and tietl»ngr3.tBFA ojrelolqrdyolaae frtaa boviiaa (65) ai^ 
porolee (66) livar hove hs^m parifi»& extamli^Xjr eM ohsraeterisKii!. 
fto |M)rcli» liver folate enxuwes ce^ QdenaTEOTA dah^ftroganaae, 
netha^flfHFA ojrololv^drolasa aM fbxa l^TEIA ajrcrtbetaae have been ebowo 
to exlat iKMitiJtly aa a aoltiple protein e^^ples. Folate {Mttlarays bave 
thos been uell ofcaraeterised in eieroorganiaaiai and tBaneall&a l iver, but 
have not been aa ejctaaelvely ebaraeterised in cultured aniaal eeUa. 
Baesntljr, hoMevar, EoaenbLatt and Brbe {0f) have dNnwnatratted that the 
ItmiM of folate r^ttotase, aerino bydroxsnaethyltranaferaae, tlnynidTlate 
aynlbetaae and H «forarl^<^A ayntoetaae enajmea inorease froi 
£-S0 fold dvring the leg phaae growth of hucan diploid akin fibro-
blaata. On the other hand aathy^natfifA redaetaae and n-owtli^ lTBFA t 
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I-4 fold during th« log pbai* grtwth, vwtarMng to hl|^ UfU 
again oiflx after tte eoUa ara in ttaa atatlonaxy pl^ aaa for 5 and 20 day* 
fwpaotivolj. fbia pattam of raoiproeaa. cibaagM is oomivtont wi^ 
known foUto ooamjnMi IVmetioni. Oaring srian aBbrjoganaaie aatligdTBPA 
is tba oain atoraga and tranaport form praaanb initiany in tha yolk, 
ufaila tha fofovl darivativaa ara prafarrad att tha damloping tiasua 
aitaa C^). Jaokaon and Etarrip (89) beta atodiad isSset Idaaties of 
several folato ansj^ ma in oalls of -Use nocma lanlEaBis ilSIO end haem 
darivad a (joantitativa asUmaitieal motM. on the butis of their 
ohaervationa. 
A snaaary of the BM»talMAie reaotiona invdving intoroon9@t8ions 
of folio aoid aati^bcilitas aid other rasetiona invtAving folio aold 
ooenqnuMi is gi^ ven in the aatabolio c^ iart (Fig* 1). 
B. SUraBALLT (M^ SKBXIXI G0S3t!QA3W fCUSSQ 
An tsg^n/U* to l^ iia tliesis deaoribaa atvdies on the 
dtiaraeteriaation of natarally oeenrring folatee, vith apaoial 
rafarenoe to Torole yaaat fdlataa, the ensyaa atihatrate ea^aoyad in 
our atudiaa vith ehiaten li«ar felyl oonjugaae. Tha ralavant 
litaratora on naturally oeeoiTing felataa is nev raviavad. 
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Various om-eavteii d«riT«tiv»8 of THFA hten BmmA «§ sotel 
oaapofonto illuttratini tit eofaotor rol« in tlM transfisr of •ioglo 
eax^B units such ss ths fontslno, tom^, l^ aroignMthjrl «nd Mtt^l 
groi^ M^ ysqfairsdi for tlw synthssls of ttsaor vltsl osU eoostitosnto. 
noMtror tbs natorslly ooeorriog fona f<^ fAio aeid ars nsiiOjr 
con|agat9d dtrivativM «l»x« thB pftoridins aoisty is attae^sd tharangjb 
pHnioobsiuoio aoid to a sorias of §^tamlo aeid rasidoas. li» 
pradoeinast^ of cocjttgatad f^io soid in Tm!txtx9 «as olMiarvad t^ 
MitebOl fill fli,. as oarly as 1944 (90) vt^ f<mn& tba f»sd for oxtemi^ 
satol^ia Ic t!i5 isolation of folio acid frm spinach. lister veiricoa 
ooQJueatsd dsirivsti'vas of folio acid bssm bean isolate and 
eharaotsris»d. IMtiffmr jj^ jA. (8)l3olatad a oonjugatad ptarino froia 
non<-aiatol9sad ;^ast and oharaeteriaad i t to be a bepta^tstaoato. 
fikxt^iinpi a^ JA. (91) isolated a diflutasiata tvtm bacteria* Sinilarly 
a dii^ utaaQfl fora of oitrovorum faotmr has baan isdatad fron narino 
«le«* (92), a.lltffidift (93) and Msmm il&UUt (94). Savaral 
darivativas of fdlic acid contaiaiiig 3 to 7 ^utaaio acid rssidnas h«va 
baan pnrifiad bgr tfri|^ (95). ttnrenha and SUvanuta (96) bcva 
diaraotarisad tha f<aataa in chideaB liirar vhidt iiare fooad to contain 
larfa aaoants of pdyglvtMsO. radnead f61ataa of vavyiaf ees^axity with 
attaehad ona-ea>bon naita. Wa beta eharaatariaad cbiokaa llvar fbl^ L 
ooBjucataa (95) contaiBiaff aa mav m $ f^tttmata naidnas i»— *App»tMx\ 
this thssis). Iba folata actiYitj fra« D a u l i i abaaUl t» a rich 
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•ouret of tha vitaaia, ehuraotorisad tgr Wittanberf, BbroBha anS 
Silvarsan (97 )> baa baan ahoim to eonUia aaicOj pdlyi^ utaaorl 
dariiratlvaa. Aa^ Xyaia of f61«ta eoapooaaa ia taawa blood tgr Havonlia 
aad Aboobakar (98) mvaalad t^iutt tha aajor aetivity ia blood was 
foaad to roaida la tba oalla aa peljglut«qri dariiwUima of s'-aatl9l> 
fBFA. fla hava ebaraetarlsad tfaa aatorally oeenrrlag ttOyl-' 
p(^ lp.t2taBuiiitaj praaaob ia IhunOa yaaat (caaflida nyUft) aad l^ xrthar 
. oharaetavisad tbo unidantifiad ooajugatad fdataa aaooonbarad in 
oai^ Lior atodlM (aaa *A|)fpaadix* }• GbBjagataa of folio sold idantifiad 
to QoatridiMB ftOldiaSffibdl (99}| ^LSa^oASiSM JO^ UflffiEBIBSSBB {95), aad 
to Baebayijebia ssSLi, (7^) a?a agato tl» ooat jHwralaat foraa ia baotaxla. 
Ptoffogrlhipi^ t^ titQaatee bae baaa fooad to ba tba lerinslpail foleta ia 
i^est sod bad t»i«Q daaigaatod "Vitanin &0 Ooa|agata" (6)* Ooajogatas 
ooRtainiz^ l^yolBay saflas aad alaaiBS alao bsvo baaa idaatifSad ia 
Jl..a^ HMToappepm (95)• 
C)iiborai4lbita aad ^11^ (100) ia tbair raoaat dbaraotariaatloa 
of tba al»ap livar folataa, raportad tbat tba folataa rapraaaat aoao-
to bapta^Qtaactaa of TBFA, B -^iBatt^ TBrA, l^^aad H^^ -) foz^ ylTHFA. 
Chaa, Sbia aad Stotetad (lOl) ebaraetariaad tfaa Tailoaa fozoa of 
foljrljxayglutanataa iMraaaat to oabbac** Awy bava x«portad ihmt aox* 
tbaa 90!^  of eabbn^ folata yapraaaat poly^utaaatM eontaiaiog wura 
thaa fi'va i^utaiyl raaiduaa pradoadaaatly oeeurriag aa tba I^ HMtbgrlTETA 
darivatiiraai atlaaat 5i% of total eabbaga folata waa raportad to ba 
hapta^tit 1 at aa« 
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Bmbriogi Tanra «iid Stolntiid (lOe) itwn noaakly elitf^eUriMd 
ttit •ariow font of oatnraUjr oeenrrlng eonjugattd foUtat pr9B9nt In 
Ufltg^MUlW fl^*i •QA g.laASiXit* Si^ in, Bii»farlt« uxA Stotetad (109) 
bam SOI* netafely flli«3niat«ria«4 ilw vsrioiii form of ptofojrlpoly-
flpLtttnutos prostnt in rat kidiiiy and V9d blood ealla. ffaay ham 
TOportod that 75-^ 09S of Iddoay folatas ropsrosont iwdneod ptarogrX-
S)»Bfcai3.otasa*o, 95S6 of m& blood coll folataa raproaonfe ^-aotljafi 
darivativas of rodnoad ptaxogrlpolyi^ utaiiiataa (prodoBinantljr pacba- aad 
bexeglutmataa) vlvraaa 90 of ttrina fc^taa twre ptaros^ lBoRoilotaaQrl 
derivatives. l^ Voa ooa j^aratiirs ottsdlos »itb syntbotie pl^rosfipdly-
g^utaaatos i t eppearad {%%} tbat tbe fefiseiitatioB l«.esa«l factor is 
otruoturally ptaroyl Y -ailtitasasl-'V -^ utasiQfi ^titaaio aoid. 
Svidasoa that tba j^tttaaataa of tba eoajugated ftHa^m hova a 
lr -paptido bond lieOnga aad not oi -paptida ia derited by eotqparing 
the blologioal activity of natnral fanaactatlon L*iilBfifii fact<MP vitb 
tha activity of aynUwtie ptaroylpolyspLntanftta (1Q3). Additional 
ovitenoa is darivad fra« otodiaa on tba bioayotbaaia of tha conjngatad 
folatas l^ oiU-frea fraetiona froai g.jppli. Chain elongation oeeurrad 
otOy vban radn<i»d ptarojlglutapiiqfa-'V' idititaBwta vaa aa^^fad (106). 
Eaeant raperta of Oaafthoma and Saith (107) providad avidanea that 
ahaap livar oytoaol aynil»aiiaa ptaro9lpolyi^ «taaactaa i s JUXB «nd 
tbat Ite T -i^ utaMTl aidto chain i^ ppaara to ba lat^banad hy a atapwiaa 
addition of aim^a gLntaaata aoiatiaa. fbay hava daaonatratad 
ptaroTlpoly^ntanata aynttiaaia hy ineuibatinK s'-fonoa (2«^^C) THTA, 
l^-(Mth9a-^^C) TBPA or (2-^^0) TBTA with L-i^utanie acid in praaanoa 
of AfP, M|f^  and ahaap livar cyteaol at pR 8.4. 
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Brai^  and EnsMlitok (l08) pnpmn^ tyiitlwtie fttvojrlpdljr-
l^ titMuitM 19" tta» adftptatioa of tht solid ^UBM poptldo sjmtlMtio 
piootdum f l n t dMorlbod hy Morriflold (109). Qodwla JA A* (HO) 
dUio lyntbiolsod ptorosafaftptaiPLti^ auito 1^ • difAnront aynttiotio 
proetdoro. IbturaX ytast ooolugato and ptar^ ^Uwpftai^ tttaHita 
prodaead by diffarast ayntbatlo setliKida (108, 110, 111) ^id 
idantleaX apaotm, aieroblologioal asd obrtRBstografthlo balswvioor, 
tima aacoftatnici; tba easCLr aaeuaqptlon tliat tfaa loqgar eoojtt^taa 
eoQtaiaed aatlnaivaly ^ -UjeHmgn, ftm vmt of Mairlfield's 
teolmiq^ andbHad tb» a^lieaia of aanmral aoailoipea of 
ptoro^poly^'atsBatea and ^^C-laballed polyspLiitanataa labelled in 
tba daaired i^utaaio aoid residoe. Sam of tba atalogttea praparad 
ty BsB^ gl j&. (112) &te B-lr -i. (•) (^utasiata, aarloa, tbz«onlne, 
aapcrtata, prQll(», valini, lauoica, pbai^lalaiiiiia, laucsrUeuolca, 
^u^s^l.T-^tttaAata), B-Y -^ Ijrelna and B-y -OB vbero B« danotaa 
ptaroj^ i^ utaQ3f^-'V-^utaa l^ taaidoa. tbo'V' . ^ t a n j ^ lltdcst^ i» 
present in gbitatbiom and colla^n, bat rapaating units of prara 
T -liakid ^tttamio ftoid raaidnaa bava baan found orSiy in folio 
aoid eonjng t^aa* 
(b) On thft — > v >nd tba ehTantariMtlfln nf 
riMtwntr ft«>niirrin» ftA>t« d a r i v a t l w t 
Yba ebarMtarisatloa of tbaaa aatnrally oeeurring oonjuipitad 
folata darivativaa la aaiiOy baaad vpen t\m ebroaatogri^de aaparation 
and Aiorobielofical aaaay of tlw iritMiin. Kiorobiologieal aaaay aatboda. 
tlieogb ooaplie«tod Igr tte «xlitaiio» of lUMtlt* eonJugfttM aM « 
Itfflt nmbw of Bttnrallx oeenirtng Mttabolio foiw of folio told 
postottlng vaxarlag ftfitivitioo for tb* diff^nnt tost orgtnlnM, 
art lagr for tlMi aost aoBBttlffo ootttodo cftiliiao ^wn ooi^ orod to 
dwnieal aothodi* 
flM) tioPM organisai t»«d fw the assay of foilio aeid aro 
h'^aai (A7Ce 74)69) &.lhii»llA B (ATCC ^ 3 ) end MlQC9<Sg«fl^  
tsairmtimia^ (ATCC &OSn }. It.^ aaiJL f«spoc^ to a »att»r «ids raii^ of 
6t]|}8tittitod aafl unrdbstitotad ptaroj i^glutaBatas* incaqdiwg W'^mVti^TWh, 
tl» di- and s^rtiaUy to tt» tri|^uta«;^ ptaroato ^rivativas whic^ 
do tsst et^ xKPt growth of tbs otibar tao organieim* S.fMoal^a raspoiids 
to YUBtibatitistad ptdro]Pl^ i2t«!sie aold m ueU m fofi!93.te1»>at9droptaroate 
daritrativas tfhareas j^ .flawwrlalaa x«q[iii]rea pra-fon^d tatratj^fdrofolataa. 
Both S.faaealia acd p.aagavialaa do not i?aapot»l to tt» S^^DStl^  
darivativas. 
Tha bi|;har eoajugatas efs »railal3aja to all tlwao oripuaisas 
aftar traataast tdth tt» anajma foXjA eoojogasa i^ iioh braata doim tha 
naturally owarrij^ polyglutaaataa into ths eonraspooding BonocpLutaoataa. 
It has haan sfaoim that tha noTio^utanatas pvaeada di, tri and highar 
pti^ ygXtttaaataa in that erter of alntion on MAS-oalltiloM ohnauitefr^;^. 
N* - and Ir^toMfl.* and H^HaathTltatrahjrdropfeafoata darivativaa alnta 
oat in that oTdar. TahU 1 praaantad in Appandix of this thaaU stem 
ths groirth rasponsa of tha thiaa sioroorganlsBS to thi •arlotiB fonia 
of fblata darivativas and alao thair alution pattarn on IffiAB-«alluloaa 
•ntXytieil eoiliBiit ( i l l ) . That Iqr a eonbiMd prootdnf* lav«lTiBf 
•setTttetion uater rtdaeing eondltioii, efarautogriqitiie Mparstioii on 
DBAE««tlliilMt «nd dUrftMniial aierobiologlMl attay bvfoxv ani 
afUr eeajissaaa difsatioo of tha aXutad £rt«ftioi)a» i t ia peaalbla 
to arriva at a fltirly datailad charaetaxlaatioik of natiiraUy oeeorrlag 
folata eoai^ ittnSa. Mora faoatitly nataralljr ooecorlflg fblata airlvatlrsa 
of rat liv«r lunra baan s^eratod tming Sas^ tadax 0*15 and 6-25 eoltBans 
(114)* ftoB tl»ir atndlaa i t a^ip»sm timt aaparation obtaimd hy 
Sajihadaz obromatogripliy ia dapendttst pritwdpaHy on thi lairal of 
^utamstion of tl» foilate eoBpoond. ^aricos one-ess^n darivativas of 
folatea ^re , tiouavar, not <}l®azly eaparatsd by tliia m^ s^d* Gfeib^ raa-
Wbite and &dtb (1(X)) aa^ Lojrsd SC^ B-Gai^ tedfis A-S5 dirosstogr^^ 
foIXoMd h^ diffarao^ial Gd.crcMcilogie^ assay f<^ eaparatiis^ ttse 
verioua fonsd of fo3^ta darivati'^ raa praseot in &hs®p liv®r. Caiittioma 
GO^  Soitb (107) daMtmtratad a gsrasa aaparation of lar^r ptasoyl* 
IKsly^utamates froa tt^ uaeonjtigated darivatixres in @tmip livar on tba 
baaia of i«)laouXar siso alons miploying Bei^SmSsx 6-15 easdusion 
obromatogjpapby. Cban, Sbin and S-l^ ksitji^  (101) ebamotariaad tte 
eonjnpitad folate darivativea of CMbbaft hy obrwiatograpby on Saphadtx 
0-S5 and OKAIUealXtaoaa eoluant. E^ Bjiloying tha aa»a ajfataa, Buabring 
H jil. doe) hava raoanfely ebaraetaritad th» ptilyip-utaaataa bioayatbtaiaad 
by IcfiMti and S.XiifilUa and Sbia sSk il» (1Q)) bava aava ebaraotariaad 
ti» polygLtitMataa of rat kidaty and rad blood ealla. 
Tha iaportaaea of aoajngatad fttUtaa in attaboliaa baa baan 
abewn by a naabar af irartera. lirifbt (115) baa abown tbat a faetor 
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fxw 3,.aQistammBm «»• «t»«t om temdMd ttara «o» aetiw than 
7BPA in ectiljnlnjK ^Lyein* fofMtion tram »9tim hy otll-ArM •xtr«oto 
of JSL.ilifiiaiOAU* ChttPtettrltttion of thla factor ehonwl that It 
cocdalnad sawn i^otaaja xaaldhMS. N> ptaf«]r]»ono|pLttti0Cta fonw 
«ar» found (l l6). 7b» pcOyglutaBsrS. darlTatlfaa of THFA btm aiiMo bean 
iaplieatad in tha sarina-^lyoinB astaboliam in tba BBaotoaBnia apseias 
(117) and Uvar (118). Hood fi& iH, (119) hava ahoim that fkaahljr 
b«i"9«a^d <»ll8 of a.faae^ia prodoead eoQ|ngfttad fdatas ma£Lv»iv9l^, 
when imsabatad with folio aoid« fomato and glueeao} V0Ty aafiAl tisonnt® of 
fraa fofns aaro f(»raad» ataggoating tl» a^talKaio ai^nifioanca of poOLjr* 
^utamatas in tha organlam. Bd!>inotfit8 (ISO) has ahoim that tha 
natoraUF occurring folic acid coansyeffl In S^^^sSLMJ^moSSm io tha 
tstrahi^iiv dorivatiira of ptaxe^ltri^utaBata. This eoenajn!® 
(ptaro|ltrigLntaBata) hea a MchaaXia constant tan tlaaa Xcn^ r than 
t b t or th. ^«^.U.^. for « - S«-ft»«^t.t«*yd»ft.U.. 
eyntlwtaaa anayma. Poly t^ttasaiyi fonn of fcOLio acid alao catiayvso tha 
0Ql>aImin • indapandant nsthjFl transfsr in ^,sstUb (78 )• An anajma 
preparation froa m.eyliHdroapQyua. fbraialno^l^ins foialaino 
transftrasa (l21) also ahovad laaa apaoifieity for TBFA than Cer 
tatral^roptaroyltrigLtitaaata. Ths Hiehaalia eonatant of ths anayoa 
aarina hjrdrmqnMthjFltransf^ raaa frsai m.fflfltnflraiPQIMi twt tha 
trii^utaaata haa haan ahovn to ha ont-half that of tha •ono^otaaata (122). 
Bacant wA oaxriad out hj Skiith and Cahoma.4ihita (123) 
ahoMsd that tha ahaap Xivara daftcisat in •itaaia B^ 2 uara IWM 
aavaraly dapaatad of THPA and f ozMjrlTHFA thsn of MthgaTRFA and that 
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M tbt a»fiei»MQr 4»T»lop«d thty i»w ISOTO ««t«»ly d«pil«t«d of 
tbt hi^htr polari^ vbMWtM nttatr than tl» aonoglubavl font of 
••ell of thM* 1-^ siitetUubaa d«riv«ttv9». 
AU thMO obtorvatiom ttiggoat th»^ ttat poly^oUaqrX folio 
acid dorivcbivvs, ratter than stopa* unoonjofitad foms, hava 
important rolo In tba coani^ niatle ftmotiooa of ttoa vitaadn. Balatad 
twrk froa our labora6c»y haa iadieatad thai in tha davalopiog avian 
a|^, alaq^ folyl foma aarvad maitdy a» tha atorage and the 
tz«naport fofsa of tha vitaaln t^la tba eonli^ s^ tad fons uero 
prafarrad at tl» aotive daveloping tiaao® oitaa {B&), 
(d) pmmr.M9^m* 
ISaaat, livar, aaparagua, Sj^inadb and oafabai^ are asoogat 
tha riohaat aouroa of fcMd fdlatea. Vsaf contain sora than 1 s^ 
foSjita activity per 1CX) g dxy waight (t84)* Sevanty fiva par eant 
of tha f^lata eontant in thaaa food atoffa uara foond to be in tha 
font of eonjttgatad dmrivati^a. Sautini A | ^ . (t85) found that 
9Q9( of folate aotivity in Tagatahlas ara in tha fom of oonjugatad 
fonijri darivAtivaa. thay hava aiao raportad that tha aaount of 
fcOAtaa in ^ gatablaa ia foand to axoaad tha awunt of food folataa 
of aniul origin. Bivhart (ta6) in 1964 oatlaatad that tha «inia«l 
daily adult faStata raqiairaMnt ia of tha ordar of 50-100/af. 
Ahaofption atndiaa with fAata darivativaa oarriad o«t in oar 
Uhoratory h«*a iadieatad that tha naturally oeeurrii^ eonjugatad 
fonw praaant in diata hata graatar ralaraaea aapaeUlly in 
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nsttsing faunaa flo3At« ulalitoziption (127). In tropieil spriM f^tor 
inttanea.th* cbierption of tyntbnio folio •eid.uoafftetad, vhilo 
tiui absorptioii of eoajugctod dittaxy fdlfttoa wn tovonily iwdueed 
dsw to a <lofioiano7 of itttoctinal ftHfl. oonjugito (127). 
C. FQLIL fSSSSttOtSB 
It U mcMsaty to xamovo tte aidltioniLL glutamato iK>ifltl«s 
tttm tbe mtnreUy oeeaarim folsl con|a^tes bafora tliaaa oQapoaods 
ean be oatieated mloroblologieally aiaoa t ^ mievoorganiana eomoniljr 
9m^f»6. for fc^ete essay ara unabla to raaj^ nd to darivatlvaa in 
vfaicb BOTe than two ^utamie aoid soiatiaa ara lii&ad to ptaroio aoid. 
Tha fact tbet fdlecte activity ia eiaynatieally ralaaaad froe tba 
oiorobiologieally inaotiva eonjugatad fona, auggaate tbe pxasanea 
of a daeonjtt:;eting anaysM (tamad "folyl eonjugaaa**) in various tiastias 
of aniasl or plant origin. ID animala the paneraea, intastinal sniooaa* 
kidnsy, aplaen and brain coxAain Idgh levala of a\ich an anjq^ iaa (128-133}. 
Thia aniQrna ia also praaant in plassa (13<&» 135) and in noznal 
lankoaytas ( l ^ ) . Thia ansjnna hydrolysaa tha i^utaayl raaiduaa of 
eonjucatad folataa to ralaaaa folio aeid. Foljrl oonjugaaa is tharafora 
a paptidaaa and ainoa i t doaa not attack tha Mthyl aatar of f^l-> 
han^vtaaie aeid (7) or oc ^tcHyiu ^vttaqyl glutanie aoid (137), i t 
•ay ba Airtbar ^laaaifiad aa aT -glutaayl earboiqrpaptidaaa. Tha 
ans]fM*a aystaaatia noaanolatara has howavar not yat baan taten iq> 
and i t is not liatad by tha Snsyaa Ooamiaaion. 
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fioffbrftod «ndi Bitort (138) rvwotly ttudltd ttii tnboAUular 
loeallMtion of pttrojrlpeljrgliiUmiU tajdrolat* (foljrl oonjtigas*} in 
goim* pig Inteatliua ineMft. 7h»y repotted thtt the •lUQrm Bpp«ar«d 
to bo loeallMd prodeninanUjr in ttao IjniotoMil f^ rsobion oad no 
oigolfleonb teusholioxdor loeallsctioii of tho onsyM wm noUd. Booont 
at«^es eorriod oat In oar labtxntary (139) shOMA that Ixith rat bom 
rnumm ttiks'^ coojugsM an& aoid plvMiphatMO aetivitioo wero sinHarly 
roloasod aftor v ^ s«v«ii to ton tlam ft««Bit« and tba»ii^. This 
etruotiir9«a.iGik8d l&tsitJiej of tb» ottivo ocajrae activity is oharaotaristio 
of lysosonal ooscpes* suggeatit^ tbat bona sarrov folyl eofltjvtgase was 
of lyaosoQ^ origin, fba oeaiyBa hm tm^n at^ tro to ba praasnt in tba 
1^8 s^.em3s of P.rtow^ia L, tba Portisgesa san-O* •yar (95)* 
^ffffbiC^;d-^ j?olyglltiffiigl»» fiSaond, potatoes (126-132) and io 
otbar Mgber piUnto (140*142 )• n^Mses of tbia aoayc^ baive alao baeo 
raportad to ba prtaant in eertaln moalds lika IgBtEEttSM* B»«ieiniun 
and £^ss£ bat not in yeaat. Ptotoaoa att<^  as T t^rahvwena ga]^!! 
and bacteria aueh aa osatbeptarin-raaiatant Straptottoeeua gjosm d ^ ) 
also contain oonjttgaaa activity, irandon {^^U) daaonatratad praaanea 
of tMa Bvxpm in i^acanta* faanira, Boabriflf and Stokatad (U5) bcva 
racantly raportad that ttH^ eon^nj^ tia ia alao praaant in eabbaga. 
I^aeneo of tMa anajna* in ebielcan intaatina baa basn raportad cora 
raoantly by Saini and Soaanbarg (146)* 
fba anayaa froa diffarant aourcM baa baan abown to vary in 
ita propartiaa. (Makan ptcnemm 'Y -ipLutasssrl earbragrpaptidaaa b«i 
baan aaetanaivaly porifiad by antolyaia, anoniom aulfata fractionation 
and alaabd fraationation prooadnraa (131). It baa a pH optiana of 7,B, 
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a trap«ntai« t^imm of 32»C, and is aeblvctod Isgr (k?*. thi 
•nd product of tho aotloii of tl» porif iod mmym on foljrlpOr-
^ixtoMto is tca^giv^u»aM4t «eid (137). OB fteeoant of amnn 
lotOM daring dlolyolo, annoniiai ouifftto ia9cl|>iUtion &nd othor 
fk'ftotiomtion proeodnras, att«ipt« to pxpify th» wmytm fron hog 
kidnqjr ham bean msuecMsf^. Thet ofc^ orajniBe ha» a pH opttsmm 
of 4-«0 to 4*5 and a taaperatters <^ia»B of 45*i4^6. Ga^ '*' ions do 
not aetivate ^» ei»3n^ and atibstanees prasaot in ^ast extraot 
aar&idly inhibit i t (147, t0), Tb& tsrainal pre^aet of it® 
action Bpjp0atQ to 1^ feli^ eeld (147). ftm enajnas presant in 
pdessta bas a pB opttB» of 6 or Mi^ »r» is not aoti^t®d by (k , 
and aftar stanling in diltite aqaeoas actlutioQ is r©aetivat©d hjr 
l^tatbione* %S or e»reiftoathi»iol (149). % is itdaibitad by 
p-oblcMroaarearib^ngoatd asd bj h^^* It has tm&n pxHtimA fsora 
than B»fcM hf ohroaatograiilisi' on SEy^S-eaUnlosa. l«ulxMsgrta 
1r -gluta^less^s^paptidasa has a i^ optian at 4.5 {%%) but none 
of ^» othar pnc^rtiss ar» knoim. iOLtiteos^  tl» liver anajvA hss 
ii3t bean piarif IM, i t has boen ahotin that atlaast a part of tfaa 
activity is prssai^ in nitodionabria ( l^)* fhs baotarial 
(g«gglYd»%mlCTi) aniyM has bsan purified lO-fcld with 76$ raeovary 
of activity (1S1). The purified aiayBs has a pB optioffli of 8.0 -> 8.5, 
a t«Bparatiira eptiana of 35-40^0 and is not affee^td by a lmtfs» 
mnbar of divalaiit Mtal ioM. The and prodaet of i ts action on 
foXyiaif^ntMiie aeid is foSylglwtanio aeid. Ths P.plywlis I. 
esrboatypsptldasa eosii^ttaly mwvss the ^ -fpLutogr!! psptida <^ hain 
tnm oonjui^ tad fdata darivativas (95) but othar preparU^ of the 
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•nxym hm9 not l»«n atodiwd. A T -^flutan^ eaxlioiQfpsptidas* froa 
grmn 1*«V0S and pcOlan haa « pB ofAimm of 4.5 (140-142). Tba 
enaj^ aa 1« eotlratad by thlola and iiMMtad by p-eUXomaarcsiri* 
bansoot® (140). th» aetata «as net aoiivatad by «iqr divalant eation 
and tmmy netal ions vara inhibitory, tha inhibition baing valiavad 
hy the addition of a thiol <14l}. Oog lidasy eonjugaaa haa baan 
shotm to ba aotivatad by oystine diaml^ydraaa (1S2). It ahonad tha 
dttasaotarieticd of thiol onajmis^ Bono oarrow ansya® of rat stMied 
«xt®?ffli^ ®ly in 0t£r laboratoiyp his an atoidio pC optisras @.t 4*4 (139)* 
Is addition, a essall pH optimtis «as also detootod ot pn 6.O. Folj^ 
eon|u^s0 of oabba^ h^ baan raported to esdiibit a doablQ pB optlauD 
at 5.0 end 8.0 (145). Bou« and Siliiik (153) bava xacsntly raportad 
that bo^ inD livor fc^ Lyi «>njv^ ii@o, whioh is essentially a lyaoaoaal 
y -glutsrsjl csrbos^paptHaaaj has an approxlmata sK^oealer vaight 
of 100,030 end is h i ^ y xamtaKLa after miiasr porifioation. Thay 
raportad that diveilent Sn iona are asaontial in cordar to swintain 
ita atability. *^n t^ sproxiaiatft at^aeular vai^^t of B0,(X)0 tas baan 
raportad mm raoently i&r the ptirifiad ehiek intMtinal anayna (14&). 
8tfl8iteBitft iptfitHflity* 
Substrata apaeifleity atudiaa of thaaa > ->^utaByl 
carboxypaptidases ara vary inoeai^ata. fha baetarial •rmymt baa 
hotiaver bean inrsatigatad nora thorongiOy in thia raapaet. In 
addition to fols^di- and haxaipLutaaio aeid, i t attaeka pHHinobaasoyi-
7 - 7 wtriglttbaaaio aoid, pHniinobanaoylpoly^-ata«ie aeid and7-p«ly 
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«I»«^«%«iie ael4. "r -B8aj^ -4> i^ttfaDio meAA, U •paJy-D-^atMBio •old 
«nS << '•peHs Z<-^tattai6 meiA mm poor valtetrft^Mi, fbt •i»7wi 
ptnipttratloa vaa ^^j^amotly ooatodmioi vitb !«§• epooli^e p^ptUmw 
tine* a TariAty of of * ana Hr »dl asd triptfutidta ijaT* alto attackid 
(140). I t la not IcBoini «!ittl»r zvdnead or tvA»titntad folyliwly-
^utoBle aeida coold act as sutiitzmtaa ivt th» aBay&a. 2t hat baen' 
aatafeOLithad that ebdclGiB paneraaa T ^-glv^a^ eaxlxxs^p^prtidaaa 
l^l^ilrol^aa |Hnal»6bansc^-Y *T -trii^titaaata in addition to ftiljA-
^Qtanio told (117). It has also biao ahotm that twth tha t»g 
Idd^jr snl chi^sn {^ uffiroas ams^ Bits ^SASS® s^ f^ot^ d fcHa:^ dari'vatives 
(®0tiv9 for f.iasasliiM) fro® a iK>n-«otti»® (prasiasBaKly i^d^^titamat®) 
flora |WO0©st in a vwiaty of im^iral aattrlaa® (t 34-157* 97). 
iQlll C9»|iig^0 is diatimt frca (psstrlG ©M |>anofoatio 
protonsaa liica papain, trjrpiiQ, Gl^s^ts^^psiis @M carho^s^ptideses 
A &oA B. Sona of tinaa protaasaa aots on %tm y - ^ t s t^^ l pai^tlds 
chain of jreaat fol&tas or aynthatic tof^a^iQtmata ( l ^ ) . M ams^w 
T -^ist«i^gLst«uit« paptldasa, praaant i s S'>polyffiatimi«2a 
hydrtOansaa pi^rosl-lr -di^utamta a ^ ptarojl-Or •nr-<a?i^utaaats 
(199). Ctxhoaorpapftidaaa QL Ist^atad from f^fBdoigaii ma^bMXit 
l^ fdrc^ TMia c>( ~ ftnd 1r - a i i^d diglxrtamatoa as wtll m tba threa gpLutanata 
raaidttm of fitaro;^ -T-T -trif^utanata (16O). the spioifioitias of 
thasa onsynas, homfVT, diffar fTon that of eoajnpraa. f<^ l oonjupura 
is eomidared to ho a eaxhoaorpaptidaaa ba(».usa tha auUtrata ratiairaa 
ona fraa osrbosgfl group. Osnjufaaa l^droliriaa ^utaaie aeid froa 
pHrainohansoyl-lr *^ixtw^«nr •^tttanio aeid and ajmthatio 
ki3 
ptMo^tvl|^istttftt«, but mam ttaaa ont •quiT«l«iit of ^utanio MiA U 
m<nT neennA, Ttwnfon th» •nqyM im oo»ia«z«d to te Y -ipLutaa:^  
earbosgrpoptldaso roqatrii^ atloMt tuo tovaiiiil ^ t n i o «eid adlocnlM 
in tilt poptido efaain. 3% hat 1»oa •hoim tiutt 7 -XiiAagM •!« 
proforontially attMted bat not •pielfleally (137 )• S«v»r«l ayntfavtlo 
aoalofiwo of jitmrofLglv^m^ 7 •ip.iitaQPl-T-e^utnio aoid ham btao 
roeently studiod l^r tbo subatrato apo^fioi^ of taaan liver fcd^d 
con|iag«8« ( i l l ) . fl» analonaaa prapavttd bj Harriflold^s soXid i^ iaso 
ayothotio taobolqas (108) yam of tha gamral straetixra, "jitaroyl^titai^l* 
7«^tit6i^-7-B"; tfbaro B xvpraaasta !> (•} (^satamio sold, 8«rina« 
tbxvonlne, esjnxtio ftold, prollaa, YaHQe* lonoioa, phongrl eOMoim, 
XatKQrilouoioit e3lut8a(y3.«T «^utaisA^)» *0B and (^lyelna. All tbeao 
analogtffis ^nld sarva as subatrato indioaticg e losi dogreo of asttoifio 
activity with rogord to tl» natura of «iB grot^. Boiraver, iiban tba 
oax^x7*tofmit3al amino aeld was litakad tdiiroQgb an «(<ipaptid» bond 80 
in tha oaso of ptevoyl gltitaeiyl*^ -^vitaaqrl-Y -loaeyi lotieina, tba 
ability to aarve aa aubatrata tras loot. Tfaaao findinga tvrtimt indieata 
tbat tba enays» fanotiona apaoifioally as a eaf^ x3nf>aFtidasa and auggaata 
an aaaantial raquirnDant of tba 7 «^ptite tend. n» ability of tba 
7 -polyglutaBata and not tba oc .^ Mslyglutanato, to aarvo aa aubatrata 
ftortbar oonfinwd tba raquiraaant of a taxniml 7 .^ptida bond. Bovina 
livar 7 -ifluta^yl oaxboxypaptidaaa (oonjtxgata) baa baan raportadly 
abmrn to olacfa off farafarantiiOIy 7 *i^ tttampl p^tida bonds of lx^1^p^T 
ptarojAptily^vtaarta ebaina, and tbat tbi lovsanoa of <^  -paptida 
bonda aignlfieanlly daeraaaas tba ability of tba ansjiaa to elaava 
7 -paptida bonda, tba poaition of tba « -bond baing eritieal (153). 
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fte poMiVI* ml* of fol^ X eonjQgaM in tbo digtstlon and 
ebtorpbioa of dUstcrsr pol9P83.tttau.tMi haB boon studiod. Aeetrdlng 
to ««a» werlBBni (l^Y-^lif}, coojvifatod foiUtos U3B» foljilteptaffLtttaaato 
are utllisod by t}» body. This ia boiwvor (fotatiotiikblo as lattr 
evitenea ehowad tbat coi^ tigatod fdataa hove to t» (»are7tad ijxto 
aiaqsla fodatat whleb axe amoh BHSVO x«adi3^ absorbad. fboa tba ^tta 
of f^ata absorption tands to disiniah as tba langtb of tbe poily* 
t^3tama.te chain inoraasea (t64}* Hban tl» c»njn@at«d fcdatas asra 
edsinlatasad ttaiy axo eonrartad into frea tdlstaB bafora or daring 
tt» passaga aoiross the intoatiial aaabrana into oircolation, tberaby 
c^paasl!^ ody in tba torn of f r^ folataa in pOUaaa. Follo»ic^ tba 
oril edainistration of yeaat folJtto or ayntbatie erystallina 
pteroylbaptaePLntaaata to faaeltby subjeota, conjugated folatea could 
not ba dataotad in aanra (163, I65*l67). Orally adoiniatarad ^(5-
latollad ptaroylbapta^utanata i^ paared in aarun in tha form of 
laballad ptarosfioMnoglutaiata (166) only if tba bapta^ntanata vaa 
laballad with ^^ C aitbar in tba ptaroata soiaty or tba first glutABio 
acid aoiaty. If bowavar tba aaeond cfL^ xtanata moiaty of tba chain was 
laballad, plaana fdata vaa not radioaotiva. Z«bal appaarad inataad 
aa ^^ C^ C(2 •xbalad in tba braath indicating that tha tanninal i^ utamataa 
iiara dLaavad off and rapidly Matabolisad. Cboparmn and Inhby (168) 
and BanarJaa and Chattarjaa (169} did rapert tha praaanea of 
foiyipolygltttaaata in aaraa and ita aubaaqpiant asteration in urina. 
fiarbart tft Jl* (170) and Noronha and Aboobaloar (98) howmr eovCLd not 
dataet eiretilatinf pcly|p.utanatM ia aam. 
Fni« tdlfL oonjugua it iverduad in t\» boM stfcroir of 
irrBdiatad rata and tbla obsarvatioii oould be eon«latad to tim 
daeraeaad eonjugatad fcAato eolViotor dopendant raaotlow laading 
to tht ajmtbosia of nadaie aoida, evantually agplalwlBg bsaoj^iatio 
failura altar irzvdiation (tl9)* Za other stodias fraa our 
lalK»>ator;^  i t baa bees foond that biotin baa a rtile In mobilising 
the aearee tiamie folate atoraa in folate defioieney. Houever the 
increased Isvola of uneonJTigated f(^ Latea ot^arved et tb» eiqpense of 
tb& ecQJragated derivatiiies mm not do® to sn incrcas® IQ the IsrvBla 
of fc^l conjugs3d bat ratlssr to an iiMbitad synthesis of conJttgat@d 
folates (t7t). 
FoXyl &>nS%i^ t3e has bean ehoim to t^ present in the intestine (130, 
163, 172-178). Hie 9tmym bm been rej^rted to be preaeot throtii^ hout 
the gastrolntestimLl aoeosa in the guinaa pig (167), fhe rat 
duodemmi and Jejumn whid) hanre been shown to be the active folate 
ahaorption site* have h i ^ lev«la of idk^ oonjngaae (179» I80). 
Soman duodenal and jejnnun else have been ehovn to have b l ^ levels 
of the •tmjftm <181). Meet of the priaaxy diseases of the proxiaal 
intestitMLL saeosa liks eoeliae and tnqpioal aproe restilt in folate 
defieienoy. m the eaae of non-aleohiaio liver diaease or panoreatie 
exocrine instxffieiaaegr, folate dMifielen^ rarely oeeurs (182, 193). 
B:qMiriflMintel evideneee with everted aaee of ia<a,ated rat and 4he- dog 
jejnaowi have ehoiiti that the intestim ia capable of dtoeenjngating the 
dietary conjugated fdatea thereby releaaing the free ftaatas for 
:>G 
neOs^ tbtortrfeion into %h» portiA eiretOtttioa (164» 167, t84}. It 
bam bMn meanfily thoim that inlMtinal nioota eoold abtox^ both 
aeno t^xtaauites ot woU at tho dl^uUnatoa of fdllo aeldi faontvor 
ttMi rato ^ absovptioB of Xeogor polyi^ v^nukto «^ MdLi» qppam to 
dapand maldy upon tba langth of tht poljnflutaBcta ebaln (185). 
Radioiaotc^ 9jq^TimiAa vatttg ajntfaotio -'B and ^GHptaro^-
faaptaipLUtioato fUrttwr Amiiated atarong evidanra for UB aoQ^natio 
nlaaso of frao ptarojfinonogHtitaaatas frrai tha dietary pOuL^utaaataa 
in t!s9 intostioiOi enioma (t75t) 1^)* ^atraltze»8al, brush bordar and 
intracellular sitaa of daoonjngation of |»l7^titai3at9« in tis& Itaan 
of gastroioteatinikL tract of man and gainoa pig faava baan rapcHrted 
(172, 1S7}. tbs activity tma also bean dataof^ in t\m rat Iteoenal 
eoQtento (176). fba emytm baing activa oiOy at pB 4.6, ia tnflLilraly 
to pLajr a eignif ieant r61e in pdLy^utamata bjpi^ tetilyiis within tb» 
amtH intestine lumn wtuMia p& la betwaan 5*5 and 6.5. It has 
alao baan reported that the anaonM levals are atlaait 100 times nsore 
than those fonad in the intestinal lusen anggasting that the intestinal 
Bueoia say play a aignifieant r(da in p61yglttt«Rata digeation (188). 
BridanM obtained by Boffbrand and Fsters (188) ftirtl»r ehonad that 
f d ^ oonjtij^a is miiOy ooneeotntad in the lysoaomra than in the 
oitoehondria of guinea pig intaatintil nseosa. On the other hand 
Rosenberg and atraiff (173) showed that the hi^bast eonosntration of 
the anxjow was in ths brash border region of ti» intestinal eell of 
rat. The role of lysoatemm in intestimil disease is unesrtain but 
in Meliae disease, a oondition ia vhieh folate nalateoTption 
pre^^inaatly oeeinrs, Ijniosomsl diBaage has bean denonetratad (199). 
.<. t 
atudira oarrl«d out In oar laborstery (190) hcv* •hewn that 
iiit*9tiaaX f^ljri oonjtiiu* hat tbt eharaettrlstioi of • Ijnotoaal 
•t 
oniyao, sineo thii Iqrdr^ ljrtie •ovjrm had «n acidie pB optJaum 
O.e) and latono r^ eharaotariatiea. This enridtaet wat ftorthar 
aupportad \if tha work of •^•Jaabhoy (175 )• Furtbar OTidanea 
has been providad tuf Btroatain tSk Jl«(l67) «tK> danomtratad 
hlghast ansjnaa lavala In rat liirar haimtoQsrtas* Ijmoacfflal fk^otion. 
TDA low i^ optinmiB of the intoatlaai coojiagaaa auggaa^ ths 
aoidio XysosoBal vocutO-o as a posaiblo aita for tordndsrsia of 
pcdy^utasataa. 
Shaehsr jai jSk* a^ A Bli^tola donoistratad tha dinioal 
aignifleazioe of fcOyl eoojugase iiMbitioii lo pstianta sufferit^ 
from tropi<»l sprue (ld2« 191 )• &rwita» Eemecljere a»3 BoffbraM 
reported jys vitro partial inhibition of intestinal folyi oonjngase 
by diphanjOhydantoia and dilantin thareby lowering the aamm folate 
lavela and rasniting in mtgaloblastio amastia (192-194). Bau^ ^ 
and Bernstein, eaiiloying ^C-laballed poly^ntaaiates digested with 
partially purified inteatinal, liver ana tarain eonjngasea were 
h(»fever nnable to ahow iidiibition Jj) zll£& by dilantin or diphan]^-
hydantoin (l67, 176). Low aaroa folate levelj have been reported 
to be diM to inhibition of inteatinal fdyl eonjngaae in wBaen taking 
oral contraceptive agents (which could thus interfere with the 
utilisation of folylpolyi^utaiutas) (195« 196}. Sulfobroaophthalein, 
a potent inhibitor of > -i^utaayl traoapaptidaae, haa been ahown to 
it^lbit inteatinal fcOyl conjngaaa (l67). Bile aeida like deosqr'- and 
dMinodeoxy eholie aeida Markedly inhibited guina* i^g intaatina 
noeoaa coajugaae whereas chelic acid was laaa Ijihibitory (197). 
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Inftttlg»tloi» mported in this ttaMlt x«lat* to tli* 
intraeiaiulaar looilisctioa, pnrifiestioii aad ohmustoriMtioti of 
f<dj^ eonJtagaM teem obitdotB litor. Varioiv oarilwria for Mtm purity 
of our vassm prtiMratlon, soohaidaii of tlw onijnMtio rvftoUon, 
•ttiyBO Idnotics, eoapMitioBails •traotural and noleetilar M i ^ 
dtotoiBimitloni \aen boon earrSttd out togothor witii tt» offoot of 
various euadifying roagonts on oaa^nsatlo activity am ttruotixre. A 
gaoeral s@tt»^ for eharaotarlsli:^ lUflcQotfii eonjtsgatad f d ^ tstm^mxBdM 
has been siaggestad in an appoodlliE icelt^ ^od la t!» thasls. 
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4^3 
wmAxmmM Dnmmi^im m (mam hvm wmx* mmmtm 
IlBlfodiietlos if> 
KtftoviiaB and tfettioas 4? 
BMtata 50 
Qxmmry ^ 
4G 
xmowcrxoi 
fofBS. Tht •nigRM ftttodn ••iMtlvAy ite T -^tita«^ ptpU4* bonds 
of eoii|iii»t«l fioUtM AHA dom not sfetadt tl» wthaO. astor of folyS.-
btni^ixtaBio Mid ( l ) or o( -foljd oc ^ t i toq^ i^vUnie aoid (2, | ) . 
FoAjO. ooBjuiMO is %tm A > o^utoorl oirbmiQrpoEstiditfs. fbis snsjmB 
is pf«soBt in a •sxistj of tissiiM soeb ss psneross, iBtmtiiua moosa, 
MOmj, spOLson luad tHratis (4-9). Folj^ ooalopas «w iscdst^ onl 
partiaUy pmrifted l)^ difftrant voxtora firon ehielnn p«i»reas (7), 
oliidkSQ ititwtias (lO), bog HiSmy (11) «ni ^^etmris (FifateaefgiBB 
polyAntamicw) (12)« AltStoogh the livar «QiiyB» t»8 not bdsn s»iilfisd, 
i t has bson sogg^stsd that al3.sast a |>art of t}x» aetivity is prasaat 
in mito<^ndria (13). fi»ffi»and and Bitsrs ( H ) sbotisd that foljfi 
eonJi^ Ea^ a is eonoantzntsdi MOW in tht IJTSOSOBSS l^ iaB in tl» vitodiondria 
of guinsa pig iatastinal auoeoa* On tht othsr band aeeordii^ to 
Bossiterg and Stvaiff (15)* tbs M ^ s t eonesntration of ths ansyas is 
loealiasd in tlra brash box^r ragion of tha intastinsl call of rat. 
Althoo^ thsxa is aoM avidsnos that btpatio folyl oonjngasa 
is of aitoehondriA origin (13, 16), ths ansjFM hss not bsaa isolatad 
sad Airthsr eharsetarias4. Us hata is^Iatsd and purifisd ttOyi ooa|ugasa 
ttm ohidaa Utar and atndisA its propsrtias axtsnsiir^. ths 
iBtraosUtilar loealisation of this antyns is dsseribad in this saetion 
of thi thssis. 
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lUZERZAXfi AWWrBODB 
flmiiilifftiii* 
Iqrdrofolio aoid and tevoptcria next obtoimd ARMB X<tta«fl« Iii9ftoratovi«s 
Dlvisioti, Aavrloao QrvMBid* Oo^ pipqr* ^ ^ ^^l^t Qt^ A^* Ascox^ie «oid 
ms ft prodaet of SandUial ^t&t UMLU^, Baroda, Zndia. *folio aeid 
easei aodiuB* was porchasad ircm Bifoo Cdkbovatoriaa* Oatz^t 1* 
stock otattff«8 of ItifllQ^HMmm ami A7C0 74^9 turn baaa 
prasarvad on agar olaafca and atal)a» «Dd naintainad bgr aubcxCLtisriQg in 
a atorlla liqaid Baintaaanea nadlnai daaeribad tw l^Aar sft JiL* (17). 
Oilla nam trtrnVky geom trisan mq(aivod for rootlna tdio aeldi aaaajra. 
Katvra uSja uliita lai^wra ^hiekam (about 2-9 aoBfcfaa old) vara 
uaad for tlia axstariaantal atvdiaa. fli» birda vara f«it»d ofrtd^ 
bafora tbay vara aaerlfiad* 
tha birda «axa atoimd and laaadlatalx daei^tatad. Tba livar 
vaa qBteiajr raMotad, waabtd with iaa-oold iaatoaia 0.25lt aueroaa aolution. 
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felottta 9xA ehilltd in tto nrnm teliiiioB. fte ehiUitd lixw, 
cueptnded in io»-«old tuerot* •Autlon vat thin cent into small pitoat 
of about 0.5 en thieknaaa and vaahad trm of feloed olots. k 1091 (V/V) 
lMM>ganttto vaa pnfKfA at 0-4^ C in 0 .2^ cuoroao in n Botttr* 
BlvohJas-tyiMi bonoisaniaar run at a l43tf apaad of 1,000 - 1,200 r«vA>in. 
Tl» itolation of liver stfbmlXxQjBr fraetiona vm wtrUA 
oat m da8<»lbed bjr tfaVklAiaer and Bartloy (l@) «itb acna andifioations. 
fba WBaol»t fiafe foaovad t^ osntoift^:lng ^lo ttam^nata at 650 x g for 
10 ffiin, Tlas ss^msfeaut was ^ntrlfogtS st 6,500 s g for 10 mia to 
©adinant tte baavy mitoolionlrial fraotion. fba daar 0i:^ rQatasAi was 
oarsfoU^ d®eaatad and c^ntrifa^ at 10,(^> x g f^r 10 lain to giv® 
th& l i ^ {dtoelsoQSrial fraction. 
»^a mitooiboisdria-fraa aupimatant t^ os eantriltigad at 
105,0(H3 X g for 60 ain to aadJaant tha ad^ roaoatoa fron ilM at;|)amstant 
8<di3A>la ogrtoplanie fraction, tte tecvy and tiaa l i#tt aitochondrial 
fraotiona aa wtfUL aa tlia aieroaomd fraction mira waabad onoa tgr 
anapaading in 0.85M auoroia and raaadiatanting at tha raapaetiva 
apaada. Finally aaeb fraction waa auspandad in 0.021! potaaalna 
pfaoapbata boffitr, pH7.0 containing U.JaM (O.IJJ) (3 Haarca t^oatbandL. 
Tbi oantnf^igationi vara oarrlad out at 0«4^ C in an l^stamational 
Bafrigaratad Ifl«2 oentrif i^ga or an MSB Soparspaad A0 oantriAiga. 
FTotain eontont of tha auibeallular amyaa prapanctiona vai 
aatiMtad bjr Loavj'a aatbod (19) in tha abaaaea of Mraas^toatbanA. 
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hMa9 o f fiilVt tuMitummm l A J y l ^ 
£r«0tion Mm •Ms^td for foayl eonjogM* aetlirlty. fim 2 A 
iBoubttlon vwMtion aixtnzM for tb» voaetlon oomistod of 0.1M 
aenUto bofflir eoBt«liilBg ISl «i«oybftt«, pH 4.1, I.Oyog of t«ropl»rtii 
Ana 0.2 Bg j^ rotoin of tlit isolsUd 9fmym pr«p«rctlo» eoBtainlas 
H«3iiH atro8pto«ttiai»I, fl» nttetion oiailsires iisve inio^et^ at 
37®G fo? SO sio« ^ppropriato tOcalDi VSTG inm aloiig tiitb tl» raaatioas. 
1!» s^ eMstioQ ^i^ idtistdd t^ tt» atdditios of etajwi anS tanoimtsd t^ 
boiling tl!& ineaibafeioQ misttsros for 5 cio in a a^t@r bastb. ftttes wa/ro 
di^^e isadB to 1^  cscox%ato in e fictl iToltia® of S eH. Eeastl&B 
laistWQs ^f3 tl^n oiorobloilo^ic^Uy @S0a3F@d for tba s^lteso of total 
tnieoia i^:^ t«a folats @otiiriti|^  &£tmp sttitabl® ailtstiooB »itb 1^ ^oosbato, 
S»B 6.0 (stoxva at -I^C as & 1091 aoltztlon}. fbe imsraaae in aioro* 
biologically assayable fcilate aotivity hm baoo tulaiti i» a aoastaa of 
folyl oo&Jiagaaa aotivity. faroptario (tri(^utaii3^L|)taroie add) waa a 
gift froi kidada* and aartad aa a atOwtHr^ ta in initial asQwriMota* 
{In latar ai^ariaanUi daaeribrtl in tbia tbraia pcOyi^utavsrlfolatta 
aartraetad tram fonila yaaat (XkO l^di jiliiliA} praparatloaa aarvad a» 
tha avtbatrata for tba folyl oonlogaaa raaotion aa va vara tmabla to 
proenra oar furtbar raq[airawiita ^ taroptarla). fbaaa eeajugatad 
f Aata aubatrataa nata aaaaati^Uy iaaotita io aiq>porting growth of 
l^rtffVatUlM i l ttt AVCC 7469» tba organiaB uaad for foUta aaaay. 
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Tilt •UaAurA groMth nmponn of ^.^Hti ms mglofA to 
WMUM siaplo fouuo onvTMtieaUy roloatoa twm toropUrlii. 
ayntlwUo fi'-fonqritotTttl^Tdrofollo aeia (oltxwroyiai f«eior) sowoa 
w • T9f9vwm «tcBdifid iflor oorroetioB for «bt iaaoUvo itoMr. 
iM«y eonditloM vbiob prwontoa dog»d«tivo ofaaogM do* to o«ld«tioa, 
uoro mplojrod as dtsorlbod t^ Ibfoslia aaS Sllvtnaa (20) snd Hnroniia 
and iSboohakBT (21}. fim basal assajr mdiim (Difeo) aaploTOd for 
datemlMag r^eaaod f Aatas as a navrora of fol^l wnjogasa aetivity 
has been Qa9etiS»& in datail by Bakar s% Al* (17) (Mid tiatara and 
Hdlic (21 )• fbair baaal aadion for tba f<Aata m»ay vaa a 
aodifioatioo of tba b»al st^ bton of J^ akta (23 )• fba apaoifie aotivity 
of fc .^j!i <»njugBaa was oi|draas^ aa i% of raiaoiad folate aetiTitsr/sg 
protaln* 
Warkar anayaa a^ a^avB of atibaallia.Mg fractioiMii 
^ooelnoxldaaa activity obaraetariatio of tba nitoehondriai 
fraetioa vaa ataagrad bjr tba prooadura daaoribad by Fbttar (24)* 
(Slxm»9'6''^l^MjiimUM aet ir l^ tiutraetariatio of tba aieroaoBal 
firaation, traa datandntd by tba aatbod daaeribad by Svanaon (25). 
X a^oaoMl eathtpaia and tba acid pboapbataaa aetiiritiaa uara aatiaatad 
aeeoxdioff to tba aatboda daaaribad by Qiaattto and da Oova (26). 
BnOLtS 
Baaalta pvaaaatad in Tabla 1 abov tba diatrfbotioa profilas of 
falyl oanjagaaa aatlvity la aabaalltilar ftaatiofla iaolatad froa CbielBaa 
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Itnr bjr dlff«»nfel«l otafeiiftiiitloii (••• "Mttwlil* «Bdl Mtthoat"). 
Ttai inrity of tbi itoUbtd l^rMtioai has bMB MosrtidiitA ^ tteir 
•arter •myM aotlTitjr pxoflltai (a) aueeinoaddaaa for tl» •ItoohouartA 
praparatioB, (b) eatbapaln and aold pboai^taaa aetivitlaa for 
IjnotoaaX fraction anA (e) ^nooaa-fe'-phoapliataao for tha nieroaoaal 
cm^mvt* Ftirity of tlia miboalliaar fraetiofla oHalntd bgr tha 
diffaraotial oaatriftigation was fotind to ha hattar eoaparad to 
fretstiens aap^ jaratM Iqr sucrosa ^mi ty gradlaat fraetioaatioa (rastilts 
mt raports^-}. As Bhonm Is tahXa 1» Xysosoaal acuQnM profilM tSLoMiks^ 
psnOlslad th© fo3yl fioDjtagasa activity profUas tMeh ara ali^it 
oquaUy distrihiitad in onr praparatlon of tha adtodsondrisl (650 x g -
10,000 s g), miarmmaSL (tO»000 x g • 105,C^ x @) axA sttpantttant 
( > 109|0(K> z g) firaetiona. 
&B tha fo3y3. ^oliigasa activity was found to ba localisad in 
ffiitodiondriflCL as miil m the aiorosonai ftraotions, subeaUvaar 
fraotloiatlon proeadores for foXyi oonJti«asa dtaractarisation waxa 
furthar aimsHttiM. A %0% livar homganata waa praparad and oantriftigad 
at 650 X g for 10 min, lim iiracipitata oontainiBg meilai (and vaSxnUmn 
caUs) waa diaeardad and tha avjiamctaBt cantrifUgad at 105*000 x g for 
1 hr. Tha aolnhla aopamatant waa aada to O.OSM phoaphata boffSr, 
pB 7.0 and aasayad for eonjugasa activity in tha praaanaa of 14.5idl 
•are^ptoathanol. fha midIai«Apaa pcrtieulata fraction (aitoahondrU, 
lyaoaoMa and aicroaeMa fraction) waa waahad onoa in 0.25N aucroaa 
and auapandad in O.OSIf phoaphata bnffar, pB 7.0. It was hoaeganiaad 
vigereoaly at 0«4^ in ordar to aoluihlliaa tha anayna and apoa «t 
r- n 
b o 
10,000 r.p.a. for 10 aln. Tte p«n«t was Aiiourted aM ttai 
•t9trmt«iit Msayvd for ooajufaso Mtlvity in tht prosoaoo of 
14.3 iM ntreaptotthandl. 9fat ptllot siailtfly oBtlyMd «M foonl 
to hsv* ntgU^bljo ttHjft. oonjvcMO Aotiiritj'. flw toltiiao ooU 
fltvomctaat aftf tlio 8oliibllis*a partiooaaito onsyM fraotlow thus 
obtaimd wtr» eatplosrad in Itortfair stnaini. 
Ac tq^rtent pn^ portisr of a l^osoBal enoFao ia its 
strootnri^ Xttten^« tbo eraym aotivity boing n e t t e d trm tiw 
particilA-boand flora only on fTMsii^ and thawing, or treatnsnt witli 
aotergento or sodoatlott (@6«&8), Effaot of feooaing end ttia»ii^ 
on tfas f63yl adnjugaao aotivity of tho fTaetionatod dbiolcftn livor 
•olnliilo partioolato and 8«q9omata«t proi»ratiGii8 to iaotonio enoroao 
was atodiad aftar ro!»atad fraaaix^ in dry ioa-aoatone mljctiire 
fonowad tiy thawias. Tiiara «aa a atapniaa ineraaaa in tha partiesOata 
eonjngaaa activity ralaasad after fraaaing and thawing npto 7 tiaaa 
(Fig. 1 )• S i^rtbar traataanta raanltad in no fnrthar ineraaaa in tha 
ralaaaad aetititiaa of tha aasTMS, aoid phosphataaa <a known aarkar 
aaayaa for lyaoaoaaa} and folyl eonjvgasa. Tha aupamatant anayaa 
did not ahow any ineraaaa in activity in eontraat to its partieulata 
ooBBtax^ part. Tha oonjvgaaa activity fauad in tha anpamataot aay or 
nay net ba of lyaeaeawl origin fma idileh i t ooidd have haan ralaaaad 
during firaetioaatioa. Othar propartiaa of thaaa two oaayM praparatiow 
vara tharafbra atodiad aaparataly and oe^parad. 
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Fig. ' 1. Release af ter freezing and thawing of chicken l i v e r 
foly] conjugaae. Maximal a c t i v i t y (upto 7 times freezing and 
thawing) was taken as I005t. Folyl conjugase ac t iv i ty of 
par t icu la te o o , Acid phosphatase ac t iv i ty of par t icu la te 
o o ; Folyl conj-agaae ac t iv i ty of supernatant x X , 
Acid phosphatase ac t iv i ty of supernatant X- -K . 
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(8) »H Q^immt 
Thi •fr«et of pR OB iht Mnjuffit* Mtl-ritj of both tho 
•ufMnuitaiii and the partleulato oasyao fHroparationi of ohiokon 
Itnr ofUr boiof aubjoetod to 5O-909( aMoniva a^afata fraatioaation 
(aoa boXow) waa atudiad la tha pB ranfa of 9.7 to 7.6. Tha pR 
dapandanoa eurvaa obtalnad aro praaontod in Fif. 2. Tbaaa atadiaa 
iadleatod an Idantiaal pR optiaran of about ^.1 tw both tfa* onajno* 
praparatioot. Thara la a aucg*atloB of aoaa aetlTatloa of tl» 
anjnM ammnd pR 6.25 (lO^old louar than at tha optlaal pR 4.1 )• 
(f) IfliCit of tMIM flgBWBtnUflBI 
fif. 3 UluatratM tha affoot of oaayaa ooneantratioa on 
tho fal/1 aoBjufoM aetlYltj of both partloalato and tha attpamataot 
ooijraa praparatloia. fho aoltiblliaad partleulato onayaa vaa atloaat 
twloa aa aotiva aa tha aupomatant oaayaa and Ineioaaa la ita onayaa 
aotlTltqr vaa llotar ofor about twioa tha raaga of oaajnaa oonoontratloD 
of tha aiqiornataat onajna. 
U) Tlao daaanaiiidai 
rif. 4 ahoMO tha tlaa-dapandotMa of tha ooajvfaao vaaotloa 
oataljraad bgr partlottlata and tha auparnatant fraetlona. With tha 
partleulato proparatloa the rata vaa liaaar v^ rto 30 »la of raaotlon. 
Heuafvor, vlth the auparaatant anayM tha linear reletlonehlp ma 
obaarvod vp%o 60 ala of reeotlon. 
pH 
Fit;, f. ^.^fect of H ion conc«=!r!tr«ition on the chicV'?n 
l i ve r parti>i''19te "nd th"? lunernabant folv"' coniiiTage. 
Maximal °p t iv i t " (-t pH 4,1 ) WPS talwn a*; 
^jT'tp fol','l rrrinirase nrt^'vitv o o , 
atant ' 'olvl coTn'uTs<?e n r t i v i t y o -o . 
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supernatant folyl conjugaae a c t i v i t y . Folyl conjugase a c t i v i t y 
of par t i cu la te o o , Folyl conjugase ac t iv i ty of supernatant 
o o . 
.3 
Hittt teMivr«ll0ii t todi* ! ( n c . 5) staeif** tlurt a i 55*C, t te 
ptftieulaU eonJvffM* Xott 50Jt of ita • c i l T i t j after 182 sac wfan^M 
tte aiaparmtan* •wjp* was •imiUAj iMoti-vatod after oifljr 81 a«e. 
Tha aivamatatit eonjufaaa aai lT i t j vaa e<aq»I«tely InutiTated after 
280 a«o wtUla 97f of tlia partlenlate aetlTltjr waa loot after 400 aoo 
of aiallar inaatlTatiiMi eoaAltiono. 
(6) itwnnlw tnUrtt BWctoitottott Mi ttit 
IthwrtCTT w aoHnkT flslflO* 
StoAiaa on aaoiilm atilfate flraotloaattlon (89) of boU t te 
onajaa invparatlona ahowad that alaoat a l l tha anajva aoilvitioa 
oottid ba rooonraro4 in tte praelpitatoa batwaon 50-9Q9( vnoniMi aulfate 
eoaoanfcratloB. Thaa (Tiiaa 8) a amQlor proportion of t te a^tlTlt / 
(34)1 audi 29% aotlvitloa of partioolote and t te avqparnatant praparationa 
roapaatlvoly) vaa praaaat l a 0^50$ Maaoalna avOfate fraotioa. 
I te telk aaadaally aotlnw 90-^0]( aaaonliai avlfate anajM 
ftaetlona of tte partleulato and tte aupamatont vara tten oxaalnad 
far t te i r tehcriour on Sophaiax 0«100 oolnana ( l x 40 aa) vaiof 
0.1N aaatate tauffor, pH 6.0 aontaiBii« OOft UGL aa tte altaaat. 
Tuantr 3 • ! fraotiow vora oollaotod. Pif . 6 ahona Uo Avtioa 
pattema of thMo tuo oaajfaa proparatioaa. Spaoifla aetlTitiaa of 
teth partioulate and tte aupamatant anaiaa praparatioaa alvted oat 
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Fig. 5. Heat inact ivat ion curves of the chicken l i ve r pnr t i ru la te and the 
supernatant folyl ronju^aae preparations at 55°C. Haxiaal ac t iv i ty (a t 0 gee) vis 
taken as 100^. Part iculate folvl conjupase a c t i v i t y o o , Supernatant f o l r l 
conjugase a c t i v i t y o -o . 
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Fig , f', "ephadex C-IOO chroTiafco^raphy of the awnoniisn s u l f a t e 
f r a c t i o u s t e d p a r t i r u l a t ' * and th« si ipornatant folyl conjujjaae 
P ro te in X X 
G3 
«t 20 aX of tilt •fflotnt that raggMtinf % proWbOLi itenUeal 
«olteal«r BIWB of thtto ttio ttiboolltidjir onorao fnetlois. 
(7) Bfftflt gg •l«MBgt8ttti»l« 
Bfftet of p «wre*i>tootli«Bel on tiw onunuitieaUy totiipo 
SNiptiadox 0-1(X) flTftetloai olntaiDi^  as abovo nas ttudiod for both 
the eiaoTM prtptfatioia. Oar rMtats (fathLt 3) shoHod th«t ths 
ttilfL conjugaso ootivities of hoth partieolato as ut i l m the 
at^rtmtant novo mudrntSLls atiatOAtad at m eoBoastoration of H.^d! 
/3 <aarci^ ptoatibaii^ . 7ba ami^ ns aetlnrltgr drc^ ppad vhao tha aorcafyto* 
e^isnol ooneantration vaa furthar liuraasad* 
tUSOSBBldSS 
ftm raavCLta praaantad in thla aaetioa indieata thst tlt» 
attbealluOLur folspl eon^ ngaaa aotlvitj of ohiekan livar ia diatrlhotad 
aaiiOy in tha poat mcdaar pntieuHata fraction and in the aoliiliaja 
(poat ttlofoaoBMl.) oall av i^amataBt. n » partiesCLata eonjugvM 
aotivity vaa fooad to aidiiblt dwraetaristiea of a IjaoaeaaX anayaa. 
tfaa ataptfiaa ralaaaa of tha folata aotlvity on fraaiii^ aafl thairlag, 
the 
and ita aoldio pB optiBua of 4.1 ara aaggMti«« of ^lyaoaoaal orii^n 
of tha amonaa. Uhan aa ansyaa oeeura la aora thaa oaa atiboallulttr 
fraetiott, it ia aeaatiaaa fauad that ita prepartiaa la tha two 
fraetlona diffar (30). Aa tha anpamataat praparatioa alao had 
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MniuUy sttoOat^a aotlfity (at 14.3tf() tn» talnra M lOOi. 
BS 
foSjl ooi^ iiffw* «etiirity, tbt preptrtim of hoith p«rtlettlftt> and tb* 
•vfMXtiataiA •ntyms v»x« stodlftd ••paraUljr for eaqpurison. Alttwui^ 
tho roaeftion rat*, dipondoaot on erudo mmsmB eonoonferatioii and tlw 
teat danatvoratioD j^ repartiaa of ^>* partieolata anayBia diffarad 
froB theaa of tte av|>«raatanfe anajma, otter |>roparti*a of U»8a tvo 
ansyma praparatiom auoh aa aaaoattai aulfata praeipitatlon, tte pB 
optisna, tblol gro«^ raqairaoant and ttelr ^tttoBrnto^aifhie 
teteriour on Sapliadftx CUlOO eoXwina vara found to te Idantieal tboa 
atiggeating ttet tbsaa tMo anbealltaar fcayl oonjugaaa «etiviti«i In 
tte ehioten liver lii^ hava a camon origin. Tte inartlonlata and 
attpemstant 9nsya»a, vten individ^Aly dtaemMto^tw^ibeA, «ar» sSail«rljr 
aXutad on tte 'miisd ccdLncBn* of GM<^ a|dEiftdaat C-^ and Sapteidax 0-tCK) 
uaad in Section 111 in tte finaH atop porifioation of tte cMoten 
liver anstyma. Artifaota praaent in tteaa eroda praparations, aapaeially 
in tte aupematant iNniparation, may te reaponsibla for a fav differaneaa 
otearvad in tteir proptrtiaa. 
Barliar raporta of da Cava ijb jA* (91)* f^ aigan (32) and 
Fiatettn i^ j l . (33) teva atewn ttet tte »rmym p -^ Iniioronidaaa ia 
^raaant in aifttifieant amannta teth in lyaoaoaM aa vail aa aieroaoaMa 
(andoplaaaie ratieOlvai) of dlCYarant tiaanaa. Altho«^ tte atbqpaa 
trm tteaa tvo l6oi diffar in tte IT alaetrepteratio aobilitita {%), i t 
tea baan ahovn ttet both tteaa anajnaa aetivltiaa ara eodM for in tte 
aaM atruetoriO. gana (38)* Altbougb tte purifiad aaajnaa praparationa 
of tetb rat and tte »ouaa tecva baan ahovn to te tatraaara (35» 36), 
BG 
t t en as* tttfbU dtfftvonoM in iim plq^ieal |srop«rtiot of tte 
lyammal mA wAmmmul giimmttiUmum (37)* fiil^rl eoB|ngaM 
•xtraetad end patifimA trm Vb» to/Ul pott mtHMtae tne^ion of 
^lieton livor, on «l«ofc»q^h(»»sla trw vmciliroA into tuo aotivo 
poljrptptito oomwiwBtt i f i ^ difftfont oS^olsoplaoMtio Bobllitimi and 
w>Xaeol«r «1«» (aao aoetioo XIZ). I t i t poaaiblo tlist tlwao t«io 
om^oatleaUy aofcivo poUyptpbiM oo^p^wnta of tlia native Siaario 
«m!|aa oolafinilie (««• S«eti<»aa ZXZ and W) ai#)t raprasonb eonjugasA 
Sjpteiaa ^lieh em Siff^smiiiay seodiftod aM loealiaad ia t!iO oalX tatzt 
fi!r@ bs®leit23Ly d^ pif@d f£^ M t ^ @^M atniottiT)^ gaoB ex is tba oi^ a 
n l ^ |3«#aewoMdas®. 
Ibfflirand ©xil ^rtofie (14) afconad fftm tbair ©tudie® tbat tba 
gaioaa pig iot^t im isaosii^ fcO^ amjio i^sa In® aa aoidio i^ optten 
of 4*6 aod that tl» ttnsp» i® ^redoBioantljr Xomliaad to ttia mmsemtSL 
l^Moaas. Boife and Silisdi 0@) vooantlir wported tliat f o l ^ 
eonjttgaM paraffltai^  in bovina livar la Ismmmal in natora. Boftmrnt, 
Bobineon (39) and Srivaataira t l gl, (40) vapertad diffietdtiaa ia 
obtainii% pxee rat totaatim aaocsal auboallt£Lar £)raetloi» for atodyicv 
tiia loeaXiaatloo of iat««itiniii felyl eon^vpui*, Although 1 ^ l ^ 
kidaaj •mum baa an aeidie pB optlaoB of 4.0 to 4.5 (11» 41), aiaboaUiilar 
Xoealiaatioo of this ansTM haa not haan nq^ortad* OB tha o^Mir hand 
I t ia arldaBfe froa our rMiata that tha ohieltao hapatie anajma irhieh 
ia praaast in tha partlenlata praparation, ia of Ijraesosal aatvra. 
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B«o«ni nporte £rai our Ubontovar ^ YijnnmMmn anA Horonha 
(42> aai KMSTM sBd Ibyoaha (4?) indieattd tlwt IbiyL eoi^ fngnM 
both ttm tl» rat bom uvroif ao vaU aa tha rat Intaatiat af« of 
IjioaQKal rntura oxhibltlas a atmetan-liiikad lataoogr of aotivity. 
ammt 
Xotraoelluler distrlbotioD of fic^ lsfl TOsJopsa in cMelcan 
Xl^ er l!8s bftOQ stutiiM. Tbe p»t oof^ee? partietilste anS '^ % jx^t 
ederosoBial sopercstant callvHar fractiooa stJovad foXjpl eoii|vt§as9 
aetivltlas. fim pssticdlMtm am f^nt was eboim to bo of Ijraaoonal 
Qsttsaro. Altlm^ tbo Idzietlcs of ^ o teaotioQ rsto^ ttoptviSot^ a o£> 
Sdhitreto eoaesntratlon axA atabHity to b9«t treatnant wane aoBOtfbst 
dlfAiiwnt for tba ensysa lanQMoratioo frcas tba partiecaata sad tba 
soXtsi^ (S^ U oa^ f f>balr pB optlnoBy b^ioX faiittSvaBiaiitf anstonitai 
scafata pvad^ltatioa and behanrionr on Sapbadtax 0-1^ ehxtnatogriiibs^ 
vara idttitieal. auge^ating tba prebability of tha eamBoa ( l^oaoul) 
origin of tbaaa aotivitiaa. 
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xsmoouazoi 
te<m dlff)ix»Bb tlMVM hctv btta p«rtialXy inrifitd tqr wAiMf 
uovkom. Otovidft enajnw prtfwrationB trm a varisty of tissuM in 
AiStsnm spttelfts imro Hofniid to oidbiMt aifftvoBt pxoportiM. 7ti» 
n t bone aarrow end tte r«t inteatine onsjmm ( l , e) mm oxtensivaly 
flttidUUid in oar l«tx>rstozy btst they bcve not yot boon purifiod. 
Forificstion of Doiyi cmajngaoo of Plwnalla otBWMlia (3), 
loanres and poUon (4-6) «i3L0o baa not yet been mport^. Silvefnan 
as& Mrigbt (7} and Bcainder s i j | , . (6) rep(»rted tliat tl»ir 
iszrlfleatioo Atteatpts «rit& ^ Hdney Ofssjne uere not stioeessful 
doe to enoRQous loss of ofayiss aetivity during ttoir fraotionation 
prooednres. Tbe ensyme {UPepe^ ation from cldokan panarsas was 
reported to be hlgbly purified enjoying autelyeis follotfed by 
aaaoninm aolfate precipitation and aleoliol fraetionation (9). 
Bdood plasaa oonjugaee (10) and tbe Flanrpbaoterinm pglyg|ij|^ p4fflM 
eniyM (11) uere rejxnted to be partiaUy purified (8- and lO-fold 
reapeetively). 
Stodiea preaented in tbie aeetioo of tbe tbeaia report 
on tbe preparation of a hifKly porlfled foSyl oon|Qgaae froo 
diieicen Uver. After nweroue triale in <xrder to aebeive a 
eatiafaetory piirifieation procedure, a ebrosati^raphie 
eeparction on a *«ixed odunn* of GM-Sepbedeac C-50 and Sepbadex Q-100 
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hat }amn woxlDid oat tor %\m fiatl BUp of tte purifloatlofi proeoduro. 
ftostieiaor l^ jaloronldato btt boon oizllor roportod to bt inriflod 
oopOoTliv ooMi^t « oiaiUr ehrautogri^aiio tooholqoo (12). 
NftZB&XAIS AND IQEVEKIB 
Xil tbo d^Mttioils Qsod WSX9 of m a ^ n t or oaol^io i i l gfmSB, 
1^«3t$ £iSi^Ms U m a (testa® j^as t ) WIS parehMod ftnjB Slpia Chwicol 
Qami^my, &t. X<oui8» Hi33oarl« fl^.4« 'Folio aold otool mdiom* ttao 
obtMiiBsS from M£e& I^!s}S«ttori®3, Oottolt 1, Hidiigon, U«S,&* 
^onrbio aoM ^m a psodaot of S a r o l ^ l Horok Uaitod^ Bmroda^  Xodia, 
GM-Sopkadcz C-$0 ond ^{ihsdox (2»tOO uoro pnrehaood trm BMoaaoia 
Fim QmrnictOM, VJ^IOM, Svodon. fbtmotbarlAtbarloaidiailno (fBMBD), 
oerj^Unido and mtbgrlono l)is-aoz7laBldo novo obtalmd fraa Bastaan 
Organlo Ghnaioala, BoebMtar 3, Um fork, 0«S,A. 
Btal birtat 
Hatnro salo vMte "ingfrnra dsiokom (agod about 2-3 sontba) 
mn Qtod for tha iaolatlon atadlaa. fbo birds «ioro faatad ovoml^bt 
prior to tbalr aaerifioa. 
Fiiwmiliten at teiiogtMilt* 
Tba blrda wozo atunnid and doeapitatod iaaadiatoly, fha 
Xivar vaa quidajr twmrmA, vaabad v i t h iea-eeld O.OSai potaaalna 
C) 
•aiitioB. Aft«r ifMhiiig i t it— tram U«o4 olofct, • 109S (vA) 
liaaoftniitt was ptmpmnA at 0*4^ 0 la O*0eif idiotplutto baiffiirf p8 6.0 
QtiAg « Pottar4ElTOhj«f<t9i» Ttfloa pMtl* tea«ftiiis«r. fte 
rtstiltiiig beaofiBSka «•• tbta firMiUoastod hy etmrlAieitioii to 
oOd «t O^ O^ «oeo«idltiic to tte nttliod of BogeboM ( t | , U ) with 
•iiKHr Bodifiestiow. n * hoBogtaat* VM otnteiftif^ in a 
Sox^ raU ouptrspMd EG3-B Jbitowitio BofM^oratoti Q»atrifta|pB at 
8,700 X g fbr 15 ain. Tte paUat eootaiitlng cRseUl and tba cuOl 
dalDgda twi diaoaaniad and tlia a^ j^ parsatant catAainiing r^toc^taaMM, 
Isnuoacaura, aieroaoaaa mA t3m 9<ikoSHijB) mVL aap vm ocdlaoted. 
latia Afaotioa eonbaiaiag both iMurtiealata and tba anpariMitant anasnM 
aotivitiaa tiaa beooiaaisad and «tib|aotad to aaBoaioa atiXfeta 
fyaotlomtlea. (Tba ttHyl eonjogtao aetlvitiaa both in tbe ia<datad 
partlculata aa «aU aa tba aoi^muitaat suboaUxaar £raotiot», nan 
aboaa to ba qioita aiadlar to tbair aosyaatie peopaTtiM ackgeaatiog 
tbair oeaaoa lyaoaoml origin - aaa Saetion IX). In praHiaAxsaxf 
aiipartoaata, faaolta of wbiob as* not datailad baza, tba aaparaataab 
aad tba partleiaata anajmaa babavad idantioaUy irban aaparataljr 
OxtmaitognfimA on Urn *«ijBad OOIIMB* of GK-Sa^ badas C-50 aad 
Sapbadax 0-100. fbaxafora ftortbar atodlaa xaportad to tbia tbaala 
vara earHad out vith tba praparatioa otoabaiaiag tba eoabtoad 
aetivitiaa of partiotaaUi and tba aapaniataat ft«etloaa. 
flMnnlW l^^ta cftaaipitation aad lyopbUJaatiom 
Tba 50-90^ kmaekm atHfata fvaotlonal praoipltation vaa 
earriad out b7 a atapiiae addition of 302 g of adlid aiiiaaliM aiAfSata 
VG 
ptr Utrt of th» liv«r s^pwiittant ehUlod st 0^'c OB lot with 
oontant vtirriag (15). fht p«n«t of th» •asjfan protoin VM 
otBtnfugod at 10,000 t,p,m, for 10 idn KBA eoUtetod. fte 
tomoniuB o^fcto fraotloQatsd pir»olplt«te wao <liMi^i«d in abamt 
15 ttl (ftbont 1.0 nl por I.5 g mt u o i ^ of tbo tistuo) of O.om 
phosphsto bofflRr, pB 6.0 toA Arotse dried in « 'Ttennrrae* 
fk^oxe-dSTor ^ total drymss. tbo ftoezo diriod protoin miHd bo 
atorsd et «20^0 tritboot ftpjr Iota of fcOyi eonjugaso ooti-Hty fc» 
ctleastt 10 dii^. 
fb» Ij^ OldsiliiOd panotoin was redissolved in O.OSK plio«pli«to 
tmfDir, pH 6.0 and oztatssivoly dialyi^ fbr abonst 18 tar at 0-S^ C 
agaimt cbllled distilled iratir. 1R» diflOysftte vm clarified tgr 
(^BtrifUgation and tbi clear aup«rnatant itas tben fraotiona'ted on a 
*isia»d e^uan* of CM-Sej^ tadex 0*50 and Sfpbadeac 0*100. 
Befbre we arrived at tbt *aixed oditan* obrontogrmMo 
tacbniqaef ue twd tritd TarioM otber ebrooiatograpbic fraotioimtion 
pxt^ eedurea unfueeeesftilly, inelnding adeoxpbion doomatograpby on 
ealeina pbeaphate gel {bj$xtmjfiApti%ii»), ion exdiange obroeatograpt^ 
on OUSepbadex 0-50 and gel filtration on Sei^ iedex 0*100. Witb 
tbeee prooedurea tbt reeoveriea were poor and tba enajpae actlvitj 
tiat found to be diepereed oter a wide ranee of AtsUog fraotioae. 
Fbovpbete baf<br (pB 6.0) of •arioae eonotntratteae were tried before 
we errived ct O.OtM buffer eenoentration wbieb wee fienad to be aeot 
i t 
•ttitabls for •lutioa In tte *iBiJC9d e61t»n* chrooMttegraplqr. »• 
bam fband that at lii^ber idiotpbat* eotiototratlom in tbt alnantt 
tha vnxsm vaa baing ^^adad into aavaral braakdown prodnota. 
n»aa braakdoim prodoota mpraaanting aona tdi^ and low mcHmtialt^p 
tialgbt diaaggraga i^d protaiaa wax* taatad tof fol^l eonjtigata 
eotivit^ both at pB 4,1 (aae Fig, 1) and at pB 5*3 tha aaeond 
pB optinffi for the parifiad assyaa (aaa TabLa 1 in Saotion 17}, 
iqNM^N?a»l9?l ,ftC„,^ mMt OH-aai^ iadax 0*50 and 
Sapbntox 0»1(X) vara auspandad in dsgased O.^ M phi»iphato bofX i^r, 
pH 6,0 and aUowad to snail atloaat for 24 hr in eci3.d> aftar iibieh 
th» fia» partioOLaa in auspaiuiion WMTO rasntvad by rapaatad daeantatioss, 
fiw baff)»r vaed for a^foilibration i» tiall as the elntion was dagasad 
b^ r boiling and ^llo»ad to chin to O-S^ C bafora nsa, 
?>rflPirftt^ kH.,.g>dl>t„iroa,liB» 0»or a l»v»lling bed of glasa 
wool and gXmn beads (<0.5 « ) , CM-8aphadex 0*50 was poorad aa a 
thin slnrsy into l^ yrax c^ aaa ooli»os (2.1 x 60 on) until the bad 
length aaasttvad 15 en. After the gal had settled down wall paeksd, 
Saphatex Q-100 wea earaftilly ovaxOayerad as a thin slurry t i l l the 
paokad coliaui length of Sephadex 0-100 Maaused 35 ca. The total 
length of the 'aixed ooluam* aeaaured 50 on. The oixed ooluan of 
Sephadex 0-100 suparinpoaed on GM-Saphadax C-50 was aqoilibratad 
in O.OSM lAoaphata buffer, pH 6,0 for etleast one hour at 0^ **C. 
-VV ^ -IfA 
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<8trMiikgriBllT« ^^«— to imp id of tht ottsjiso di«lyMto 
oontaioing about 50-60 ag protoln wta Uyorod tad odoovlwd on tin 
ooI«Bn. It vof thto vaobid vltb tvo 3.0 al bctobM of 0.02M 
phnophato Inffir^ pH 6,0« Tho olnaiit photpbato boffsv tna 
eazoftiUjr istvoduood evor tbt gol bod ami « rosorvoir boad of tbo 
aam Imffisr irat fiaotd ofor tto coliiaiQ allgtring eootlmofos oporatioQ 
of tbo ct^tam. tb» cdixmk was monitorod on tax ISS^ antcowtlo 
fSTttotion «)llector and forty 3,5 ail offLuaot firaotionB vara 
a 
collscted. A ftortbsr S10 ad of o l t ^ was eoUeetad in 8i3:t3r 3«5 latl 
fraetioas after roplaoin^ tbo initiol olnant ttfitb 0.2M pb^ii^to 
baffer« ^ 6.0. fbio eanrad to rooovor ooat of tin iaaetiva protain 
bonna to tba eoltBiD. After aa^plii^ for ps^ oftoln datsrmlmEtiota, 
H*3al3 f> •eeroaptoethanoX vaa addad to ooda fraotion boforo assajr 
for folyl oonjugasa aotlvity. All tli» obrooatographio fraotionation 
proeadBras vara eerried out ia cold at O^^C. 
Protain content vaa aatiatated \f l^nry'a mtbod (l6) in 
aXiqoota itovoid of narc i^ptoatbanol. 
£CTPiiyfrJ f^fl.gf.inlPftF»t«» 
Kbna:7ailability of ajmtbatio torqpftarin naoesoitatad 
tha uae of an eltamative aubatrate for tba fbSLyl eoa|ngaaa aaaay. 
Bxtraote of yeast* JSuaHMft tfUlii (Morula yeaat), one of tba 
ricbaat aonreaa of natorailXy oceurrii^ ptaroylpelyglutaaataa, 
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wmd t» a comrentent soores ot eonjugat^ d foiUtw (••• AjiptMlz 
of this tlmls fbr Its ftrtter «)ua«et«ris«tloii}. A 109( •xtraot 
«•• pnpw«« f tw a fluiiMMioii of 2 g of ymt, ^AiA^ syUA 
peHdor in 20 • ! of 1.0^ ttoorliato eoBbalolJiig 0.1M MOUto tmfflir, 
pR i^ .1 adBtctntd ai^  7(f C in « mtor bgfeh for 30 •imtos (17). 
Tt» ^loor topomataab eoOU be storod firason «t -SOPc. 
I M j i ..iilMlJfliglif 11 JtiiT* 
Tte 9itt^ f«il«t«i f«lo«ted frtra tbo yttmt ozbratot 
•tibotrsto w»» %al»ii m e aotspmi of tlio fbilj^ eoojugnio aottvitr* 
7t» tiwnbaEtion niaetoio <2.0 ad to^al voOton) f«r tbo f o l ^ eoti|«^ s»89 
roaottoQ <»ataliiid 0.1H aratate tMffiir, pE 4.1 contalalBg ISS 
aacoxtato, 0.1 ad of %0$ yomt «xtrao% (10 ag) and 0.1 - 0.2 tag 
protaitt of tim pnrifiad ohloten livar eonjngaaa praparatlon oontalning 
U.3aN p •«areiq;>toathaaol. AMI raaotlons mopo Inltiatad tqr tht 
addition of amonaa and inoQd>ctad at 37^0 for 20 ain. i^ ppropriata 
ttlaaka twsa nm aiattltameoaly. Baaotiona uaxo •taipptA hj boilist 
ttaa iaeubation aixtuxaa tat 9 nln in a vatar bath. Tba toibaa vara 
oooladt 1J( aaaozlMta addad and tha tixaX volnwMi aada np to 5 aH 
tfitit diatUlad tmtar. Baaotioa sixtoxaa vara than aaaayod 
aierobloiogieaUjr for tba amyaatio ralaaaa of fkaa folata aotivity 
aftar aultabla dUntiona in ^% ataoxteta, pH 6.0 laiag 
Iflfllt^flffli^f A m i AtCG 74i9 M tha taat erganian oai ayntbatie 
I^ ofMnqrlTHFA (altrovanai faatar) aa a raforaaea falala atandard. 
Tba datalla of tfat oMajr praaadwraa vara, tm daaerlbad aazlior in 
ttai "Matariou and Itetboda" af Saatioa ZI. 
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^Bhmtl OTIW i l l g|ffWMitelllBig» 
Qtl fUtratloB on StphadM 0-100 itm om of tte Mtttods 
«ipilo|«d tar UttlBg th* hemogttmity of tte puriflod ebieten UTOT 
oaqFm. AlKmt 5 Bf of ftte poriflttd otsjOT tfinolvod In tboiife 2 i l 
of O.OZM potwolsa pboopteto bufflir, pB 6.0 vao odoorbod on * 
1.9 X 30 «• So^aiitx 0-100 ooilqwi trbioh was pemixpaal^ oqisilibrstod 
in tiw 800 bnfDir* Blution of tho •raps* vat oarrlod oat in ocdd 
«t SH(,^ 0 «Bp3«ying tbo ««» oiiaUibrfttlon tmffor i . o . , 0.Q8M 
pliMpbsto bofCtr, pB 6.0 tgr connoting 3.5 ml offlmnt fractions 
on an USB antoaatio faction ooUootor. ffa0 i^ xytein contsnt of 
tbs oluted fraotiom was dotenninad fagr hmny^o tmVbod (l6) and 
tbe i^ rotaio poak obtained w^ assa^ nad for foliKL conjQ@ o^ ootivity. 
JjQotbor iBotbod nsod for tostii^ tl» boBOgsnoity of ths 
porifiod onasnoa tras bgr sediaentation anaXjmis on eontinaoos sooroso 
dsasity gradisnU. fbs 5 snd 15$( sucrose sdutions nore pampared 
in 0.0^ potassium pA»}spfa«ts bccfAir, pH 6.0 aM 4.9 idL oaoli of tbs 
oontinooas 5-15K sueross dansity gradiants wars tbsn pr»par«l in 
5 tfl ayathatio boundary eoUs v i ^ tfas iMlp of a gradlsnt mlaing 
ehmbar (18). Tha gradiants tiara left undistuxbad at 2-4^0 for 
about 4 bours for stabilisation, ibout 1 mg of tba parifiad ansyma 
dlaaolvad in 0.1 al of O.OSM pbospbata buffer* pB 6.0 containing 
9% auerosa vas osrel\iUy layvred vnr tba gradients. The leaded 
gradients were oentrlfUged at 200,000 x g for 17 br 45 min using 
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« » •vinglng Iwetot fotor Stf 651. t i la « BtdoMii U 65t aod*! 
pnpantUm xHinmninta^t «t 40c. TIM torn* uw ponehtd 
f»ai th» bottoa i»lth « l^yedMnie OMdJyt And forty two 9-4r^ 
ftMtiow (aboot 0,12 «I Moh) MM eenmaUA. fb» pmUin eont«nb 
of tho fraotloai VM Minmd ipoetToi^iotaMtrioaUy caft tlM 
protola poak oHaimd iraa Moaarod Asr foajl ooajogMo aetlvity 
«f ^»»cHb9d 9taHi»r, 
Biforo tM arrived at tim ondexnaotioai^ spoeifio eonaitiooa 
fbr tte Mparation of tli» ptortflad protoiii oa 9 ^ oloolu^^iorosli, 
m htm ^3rtMA yrsHam otlior osnaitlom of gol AXeotyopiiorosi* 
msQoeesaftaiy. Tbsae tseitSM ieolndod obangea in tfae boffbr 
op®oi(^  aod tt)» pS of tb» boffer (phoapliate Imffsr, pH 4#3| 
^ «fllaali» boffar, pR 4.5 ani trl9«^l^oli» boffbr* pH d.3 ««f» 
tnsd)i ioBlo strength (o.05 • 0.5N pbospliata hsit^t, pB 6.0), 
gal eooeontration (tO and 15}(}» enmnt m^ plosrad (4^10 anmp/gil), 
tlna of tba not (30 «ia %> | tor) am dimetloo of tlia polarity, 
ttedojp iMWt of tbaao diffkrant eoniitiow of olaetyi^ i^onMiia i t 
vas obaorvad thst tbs btfUc ptotain had not sigratad* It aay tl«o 
ha Dotad that no othar eoatasinating protaina trm tha porlflad 
ehifllDin llf«r praparatioa eould ba faaolv«d uniar all thtaa 
Tariooa oonditioaa of altotfophoxotta, tbaa indleating tha 
heamganaitj of tha protain ftraetioB ttndaf atiady. 
Tfat Mthod avasbittUy adoptad baoanaa i t alloifad aeaa 
•icratioB of tha parotaia baada la aow daaoribad. lb spaear or 
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tte ttMldag gtU vf UMd. Oil •l»v%atofi>9n9U of tte parlfi«d 
•xmjm was eaxricd ont ••MtitlaUy ftooordliif to tht a»thod of 
apBitolo (19) and Otvli (20). 7.531 Cttm-lixSmA c^lndrioil etla 
now uMd M mq^portlair Mdl«. flit 7.51 golt nora proptxvd in 
O.OBH sodiia pliMpliato bnf«ir» pB 7.0 Isgr »ulUMjr dllutlnf • 
•took oolutlon of ^5% mowmx (uvsrlflBido) oontalaiBg O.A1^  
oo-ttonoaor (aotl^ yloM bis-«ec9l«id»» BB). f|» gon ««« 
poljfMilsod in pfMoneo of tfai oattljrst O.OTJE «noBl«B penvCLtelt^ 
hy fJoaHbtAiffa «t 37°C for 1 lir (or «^ 50^0 for 30 aia). Gtlatlos 
«•• tobisvtd in spoeiaUy pyopartd ejliadrical fffx ifUuit tuibMi 
(0.6 X t.5 OB). Ml tto gol tuOma uum of thi ttM X<m^ and 
iiMMtor, 1^)0 onsjpmatieally aotivs fraotions parifii^ on the *iai3»d 
e6l«nn< (fraotioia 17*19) mm pool«d and lyj^xHimA, Ona nsil of 
tba •naaroa oontalnii^ 14.3ril Mreaptoa^ianca waa mUa^ with 0.5 aCL 
ifLyoaroS. and otoi drop of O.OS^  ^rtmo^ml Vlv» (prap«r«d in wator) 
« d J O ^ »ntUM.g .boot J 5 ^ of pro f l . » » U | « . d <» . « ^ 
gal. aodiQa ^oapbata boffar (O.QSH, i^ 7.0) in nMcAi tl» 
Aaetrephoraaia tfaa to ba oarrtad wA, naa oaraltOly ligpamd ovar 
tba protain aolution, and alaoturopboraaia waa oarrSad o ^ in a 
Oanaloo Medal 6 aat 19 (Oanal ladnatrial Oarp., RookviUa, t^.) 
t i l l tte teaaoplianal blna tra^dng dya (of tlia gala to ba atainad) 
•igratad t i l l Jvat abava tba bottaa of tha g«la. ftaa nat eurraat 
appUad vaa • awnp/gal at 00 T far a totA run of 3 br. Iba gaiU 
aara nia in aald at 4*C. Tba difaatioa of tba nigratioa of tba 
iaai waa fraa i^ra to -<«a. Hban tba polarity «aa ravaraad no 
pratain baada aanOd ba raa«l«ad. 
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fte gi ls to Iw aatljntA qpiailt«fttv«Zjr ««f« xMowd fk«a 
tlM t«^M» stiiiiftd la ISI OMMMSI* tariUlant «]»• (propared la 
••tliuna.taeatie atiAiimt«r« $t1t5) fsr 6 ^ Ir at I7°C «iA 
fiLBiiUr dastaiatd ia tQ^ u n t i e aeld eastaiaii^ 2 j^ atfemMO, at 
60*C Iqr rtpaataA daMsUtiem of tiM a«ait«nt. 
Bia saro^la ba»di iiara aXotad ftraa t l» gula aa daaeHlMd 
ty tmitii (Si) vWi ffiimr modifieatiioiia* Stia ^ l a i^ iMa ani^aa 
ad^ i^ r&tJ «3J& to hb assanFtd n^ nra faaovtMS ll^ raa t l» itei^ M and firaaan 
£$ '•SlPC t€T m bff^, Sis jTisaasi g^l« «ata t l l e ^ traaavaxialj 
into mgzsti^ eS a thi<^ Ene«)8 of 1.$ aai tfith a »b»rp atateOlasa 
att0l KLtnle. Ti^ oonraaii^iiatai alieta ef t l» goOa mm isaiaead 
teisatl39T attd mapmMi in 1«3 aa of 0.1H iea-^ a^iljd aaatoto taimtr, 
S>B 4*1 siM ^ f t m%Vfsi^% (10 lor) in «<334 at O-€^0 tiros} GtUotfiag 
the ooRtpdot® difCoalon of t ^ prtytolno iato tha tsuffetr* fltei @i>3 
i l t ^ a ymn &ispstB%& 1^ tsaBofttdiatiim eaS mt^Mivim^* 1%» 
av^axttttaiita tiate acAlaetad atxl tiM jmHtein sontss^ l^oasonsa 
fl|Miet]r<9^»et«mtr£eia37 at Zl^ iw« 14*10^ ^ *<ats««pt9«tbanol. «;t:t9 
yvaaattt in al l tlw firaetlavw prior to V^ QSOSS" "^ iTolyl «oDjii|^a 
aatlvltr. Tha attpar»it««li» ffm tha ^1 <«c:*s?iict^ , in pm^tncs »;f 
0.1 lil of IW yaaat asctmeft (10 wfj) 1» f\ ft«ml v^lw9 cf 1,4 ml, 
tiafa Inaa^i^d at ?7*C for 80 i»l»i» Tha amsmcttcelly rf>l#es«d 
folata aetlYity VM aaaayaft aiaroHele^isiai,? aa 4*9efil)«d «:arli'< .^ 
Vm piwifieatiM i^ raoadiRni tal a tjnpieiil pmp9ti%im of 
faljA aaalagaaa ttm iMakan Xivar at* aainarf«aA in ttlOM 1. thd 
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•imjmtAiotilr cotiir* ftrcetioa obtslntd on etaeomtogn^ ov«r 
tlM *Bi»d oeXmn* of Ot-^phatex C-50 and 8«]»hadtox 0-100 vtpMsviito 
i9!pro3daat«lj eO-fl61d parifiMciloa audi « nootvrjr of 3!l of tte 
total aetirlty InitlitUy ponraont in tho erado oxtraot. 
flit biOk of tilt •najftuitiefikly aotiva protoln ^lieb 
S^nsoipitatefl bstwMB 50-9Q!S mmotdxm atafato iaturatloii «a» 
dialyaed In order to rmervo tbt aalta and ^M otter toailor 
a»l9C!t2i8r va^ht (KMipoaiida, ft» mxt 'island cc3.t3im* dbroBatogny i^io 
frfistlooatlos {srooBduTG 9si^lxx^9& cooddi ftsdiisv® tte ^sa^uad 
reac^utiom offsotml by aiolaouXar saiva and loa es»teng» 
dtaetmAtogee^ in a s l n ^ stop porliioation of tha anjQniHi 
dialysaito. For a oaeqparison tte obromatogrf^lo profUoa on 
*silK0d GCiltmm* aa^ ae^ jrlng 0.1M and 0.5M i}l)K»pliato buffar, pB 6.0 
as ttsB elutanto era flluatratod in Fig. 1. It can ba obaarvad 
that ttten 0.02M j^ bw^ phato biiffar «aa i»ad aa tha «Iuant» an initial 
singpia protein i^ ak (vith a amiU ahooldor* Fig. S) ia asaooiatod 
irith tha total f ^ l eoajtifssa paak aetitrity (ftite 18) vhiob 
eHviSim out ajrametrieally. On tte otter hand vlth tte 0.1M 
eliumt biaffir, tte onayno haa diaaooiatod into four protein peaka 
(l^ ibea 14» 28, 34 end 51) end wten tte baffler eoneeatratien was 
f^irtter raieed to 0.5M, i t hai lUrtter diesooiated into two oere 
protein peek* (Tntee 15» 18, 25, 53, 41 VBA 47). In teth tte 
eaaee tte higher aoleenlar v e i | ^ prataiM ere aseoeiatt^ vith 
hi |^r qpeaifio estivitlea whereee tte loner aoleoniler i ie i |^ 
onee hare lower ear no en^yae aotivity lAea teated both at pB 4.1 
8G 
10 20 30 AO 
Tube number (3-5 ml) 
Fig. 1. Chromatography of chicken l i v e r folyl eonjugaae on a 
'mixed column' of CM-Sephadsx 0-50 and Sephadex G-100 employing 
C.IM and 0.5M phosphnt* buffers, pH 6.0 as eluanta. Protein 
eluted with 0.1M phosphate buffer, pH 6.0 X X , Protein 
eluted with 0.5M phosphate buffer, pH 6,^' o o ; Enzyme 
B r t l v i t r eluted with 0.1M phosphate Q , Enzyme ac t iv i ty 
eluted with 0.5M nhosphate S . 
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(rif. 1} aaA At pi 5.a (M« TaUL« 1, S««tioA If). SOM of tbt 
4li«to«Ut«d proUln (r««iiow «r« lnMtlv« (TuibM 30 4 91} 33, 
A1 * i^7), ftam hlgfatr pliMpkat* Mno»Btr»%ioM an bumfU. «• 
th* •najwi eauaiag tegradatlon of tho OUTM to lonor 
•oloeulor uoight f»aetlow whioh an oltlwr laaotivo or lunro 
lower ipoeifie oetlTltlM. Thio 6taorr«tio» aagr oxpUia o«r 
faUimi In oorlior otto^pto to purify tho oa^M (ooo p.V6, pora 2 ) 
Mi tfoU 00 tho xoportod foiltuoo of othor invootigattoro to 
parity foljl ooajufMo trm othor oovrooo (0, 22, 23). Tho 
•oohaniaa of thio phoophoto-iaduood dogradotloB of tho o««jnM 
ntodo to bo otudiod la dotoil. A typio*! tfariaotograoi of tho 
porifleatioa of tho ohiokoa llvor folyl ooajii«uo proporotloa 
oaplojriaf O.OfiM phoofAttto boffior ao tho olntat io illuatratod ia 
fif. t . Io protoia olatod ia tho f i n t 90 al offlaoat. ilaoot 
oil tho protoia olutod boWooa 90-100 • ! aad 2^9-270 al of tho 
offlaoat hojoad whioh no aoaiaralilo protoia olutod out. Tho 
oaajnaatieally aetivo protoia olatod oiOj botuooa 93 aad 77 al 
of tho offluoat with about 86% rooovofy of tho total aotivitgr. 
Root of tho olvalo woo feoad to bo oaajraatioally iaaoti'vo. MIk 
of tho total protoia olatod out broadly ia throo aajor poaka 
with B9$ roooTorjr of tho total protoia. • ajFaaotrioal poak of 
oaayao aotlvity ««a aaaooiatod with tho flmt aiaor protoia pook. 
Tho purifiod oaajrao activity waa liaoar upto 20 aia of roaetioa 
(aaiag 0.18 ag oaajao protoia aad 0.1 al of lOK yoaat ostraot ia a 
fiaal volVMO of 2.0 al iaettbatioa aixkuro) ao proaoatod ia ri«. 3. 
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Fi^. 3. Time COTITSA of the enjsyme reaction catalyzed by the purified 
chicken liver folyl conjugase. 
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Urn hoMi^Mi^ of ih» pitrifiM mmagrm pnpKntUn 
etUimd en ilw *mimA mOmn* MM tMtod bj tMO erlUrUt 
a«plMd«x 0-100 gal flXtrstioB aid ••dlMnUtlan aMlysM an 
attaraaa danalty gradlaMa. tba anayaa vtaan eliraMiograpted on 
Saphadax 0-100 alutod ovi aa a aiaipia honefanaoMa protain paak 
at an al»tl«n -vAvaa af 50 al (Tdbaa 12-16), KnayM aaaay af 
tiM alnkad fraatiana raatdtad in a ainMtriaal tatal anayna 
aativitjr aaaealatad with thia mrvtain paak abowiag tlwt our 
pnrlfiai anvjnaa la highly henofianaoiM. fig. i pgraaanta tba 
dbroMtagraphie profila of tba anajaa ohiainad en Saphadax 0-100, 
SediMintatlmi analjraaa of %hB purifiad anajna on aontinaana 
aaaroaa danait/ gradlanta enea again raaultad in a aiaifLe 
hcMMganaaaa protein pa^ tdiiah iqjpaarad at l . t m (fraetleoa na. 
13-17 atarting fran tha iqppar aaniaeua of tha aneraaa gradient 
after nigration). Aaaaj of tha fraetiena for feljfl eonjupuie 
aativitgr ravealed that tha total enajma aotlTity waa aaaoeiated 
with tha aii^^ protein paak ehtalntd again indieating that onr 
purified ehiekan liver enayne preparation waa honoganaooa. Fig. 9 
Uluatratee tha aediMntation prefUe of tha en^ jrM ebtainad en 
aueroae deaaity gradient eeatrifttgatien. 
Tha eoBbinad aetire fraetion naa. 17 to 19 (ften tha 
nijBid eolunn) rapreaonting 10.5 1 wre Airthar exanined 
eleotrophoratieallj on poljaerTlaBlde gela aa deaeribed. 
NlyaeiTlwide gel eleotrophoreaia of the enajna praperaUon 
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Fig. J^. Gel chromatography of purified chicken l ive r folyl 
coTiju^ase on '5ephadex G-lOO. Protein x X , Enzyme 
ac t iv i ty o o . 
ml From meniscus 
Fig. 5. Sedim»intation of purified chicken l i v e r folyl conjugase in 
9icro39 d'^nsity gradients . Protein x K , Enzyaie ac t i v i t y 
o- o . 
y3 
reT«al«d that tbo prsparation ooMi»t«d of two ooaponsnts vith 
<(T* ionic mobtlitloa of 18 •• and 22 •• raapaotlTalj tram th» 
origin at the gel top after 3 br of eleotropboreaia under the , 
deaoribed oondltions (see ^Materials and Methods"}. Fig. 6 
represents the eleotrophoretogroi of the purified ensjnao 
preparation. Eaiyme aassys of the bands elutlng from the 
seotionsa. gel slioee rerealed that both the eleotrophoreticalljr 
resolved fractions vera aetive* The proteiji bands stained vith 
Ooonassie bl\ie correlated veil vith the folyl oonjugase aotlYlties 
of the gel slioes. Fig. 7 represents the protein and the ensyae 
aotivitjT profiles of the purified folyl oonjxigase preparation 
obtained after diso gel eleotrophoresis. It can be observed that 
the tvo active fractions into vhioh the ensyme ves resolved have 
different specific activities - the more -t^ ely ehargod fraction 
having about 2-fold higher aotivity than the less -tvely charged 
fraction. 
DBCUSSIOR 
Folyl oonjugase fros chioken liver has been isolated and 
purified. About 80-fold purifioation of the ensyne vith a 3% yield 
of the aotivity has been obtained. Although the ensyme preparations 
of folyl oonjugase from avian pancreas, blood plasma and baeteria 
have been reportedly purified to some extent (9-11), they have net 
been extensively oharaoterised. Reoently there have been reports 
y4 
^•p^v t i j i » f 
Fig, 6. Polyacrylamide gel eleetro-
phoretogram of purified chicken l iver 
f d y l conjugase. 
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Fig. 7 . Enzyme ac t i v i t i e s of purified chicken l i v e r folyl conjugaae bands 
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•hotriag tte praasnot of foiljl oosiugu* in eroto ItqaogsnatM of 
(nbbaft (24)* s i n i l i M piUMBtA (25) Ml bovlat liy«r (26). 
Uhsthtr oaibba«» oonteini tiio tiugnMs or vfaotbtr tbt aetlvity 
x< ?^mt«iito a o ia i^ oiMQmo vitb diff^roob ^ opteloft <i)H 5«0 and 
8.0} is s t i l l opon to ^Euottion. EarUor voports of Bau|^  axA 
fouBdioek (27) And Utkoutld (28) htarn taggratod tho probability 
of oxiatanoa of tao coaptgun aetivitiaa ia hog kidmj &a bman 
liver bat tliay tutva aot raportad angr fortbar att^laa. Baugb g^ j ^ . 
(29) <^}taii»d a partitfly poriflad (about a 24-fold) T-^uta^jd 
cazbo:fl;sipoptid«8e pmp9sraAUm fn» faoman livar on CEd3»c0llvil^a 
Qlav!B«togre^^ of tba SS'^ GSS aaaoniim svlfato firaetioo, Waa^ b«ro 
rai»rted tbat tba partiiilly parifiad 9tayt» praparatioc was atabla 
for tiqpto tbree uaato in tb» rofriearator. fbe partiaUr poriflad 
obiolDaQ livor atui^ ata daaoritod l^ro ia otalOd for ta^ pto atlaast tbroa 
eaeks at -SOPc» ia tbi prasanos of p • l^ereaptoatbaixd (l4»SiiiH). 
Bovine livar fid^ jd eooJtEgBSd on tbo otb«r bani> bas bean raportad 
2'f to ba bigblf unstaiao aftar aioor purification and i t appoara Za 
is osaantial to oaiatAin tb» anajnw atabilitjr (26). Mora roeantly 
tho an«sra» fr«a ebiOkaa intaatina was isolatsd br affinity obroMtegrapby 
and purifl^ fVartbar by CBAB-Kialltiloaa and 8a]diadax 0-200 cbromtegnphy 
to faoBoganiaty (30). Tba pirifitd ansyna vas raportad to sbow a 
sinilo band on gal alaotropborasis. 
Tba ««i»d e^nan* taobni<|i}a nsad in oar final pnrifieation 
ia a aingla atap prooadnra whiob providad a ooabintd dasalting, 
•olooolar alaving aa wsll as ion axebangs saparation affset and 
y? 
eootvnisnUy ntwA to tntlf Urn bcOk itrotoia into its 
•rmyamtUaUj wttn proUin oountorpart, idth a btgh 4«gVM 
of puHficstloa« It tras found to bo aovo offtetl-vo than 
iaatvidma ooporctioD prootftoroo on l^ jrSvoxTiopitito and othor 
geX and ion oxdiangt olafowtograpliio prootdnroa triad, aU 
of vMtAi iBvarLaMy rrataltad in oam^iMx roaodution pattana 
and loss of raeovarablo activity. Ha ham found that ploai^te 
(a>nodntnttioo bad an offaot on tba eisagput alutlon on *oixad 
column*. At M ^ r concantrationa the eluanfe plx i^^ mte 
tmf£ r^ %a® fooM to diaaggragata ttia ana^ oa into anz^ enxjraatieaUjr 
aetiim as^ inactive protaio unita of various aolaeular aisaa. 
Ijith O.OSM pbctfplxate as tl» alttaot a a i i^e ajsaatrieal pXY>taio 
psak of tlB hij^ Oy pariflod etaisfm sasiHt® (Fig. 2). 
Thei hosoganaity of our ehieksn live? onaj^ sa preparation 
tfaa teatod hy diffaranb eritaria attdi as gsl nitration on 
Sai^ iadax C-100 and sadiinentation atuOysaa on auorosa dansity 
gradianto. Both the nathoda asployad conolta»ivaly ati^ sgestad 
that tha <McI»n itnr ans^ nt purifiad on tba *fld»d column* ia 
highly hoffioganaoui. 
On gal alaetrophor«aia houavar tbt purifiad aiayma la 
raaolvad into tvo t>anda, both anajaatically aoUva. It ia 
poaalKLa that thay rtpraaaat laoanaymaa with different charges 
(•aparabla on alaetrophoraala} but tdaotieal or vary alsilcr 
•olaevOar vaighta (inaapar^hla on gal fUtratien or auoroaa 
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dsniity gradiaot osnferiftipiUeB}. Jhxttimt tixOlM oo tt»ir 
aolaonlar w i ^ datsznioatioiii (Stetion X!f} «owi3Ld •Xtborcto tu 
to wfaBtbor tbMtt rtpgraiMBt itosjCBaa* or «a1tninita of a itttlve 
avCLtiaasie om^we or «fa»t^ b»ir oljietyopfaoreti* bad OKGOdd ^» 
diosoeiation of ttm nsti9<» dlnsrle omj^ asd ieibo its eomtitudot 
^»3.7pdptld9S. 
F o ^ C0Q|t^ as® ft<m t^dksn lt9®r ms isdatsd an^  
psuriHed about 60-fold id.tb ?^ j i^old of tbo aotivity, 1 ^ 
ensji'E^  was psai£i&Q to a M ^ dsgreo by 50-90^ ^asotsiiie stilfate 
fractional pAr@oipitstioOf IsfOf^ bdlisation, dialj^ia ais3 olirosatosre^ 
OQ a *iBi)c@d eOlttisn* of Sophadtex G»l<K) era r^imposad OB l^^ ^phadax 
6*50* Too diffarsot criteria f(»r tbe jparity of tt» ei^ jvsd via., 
Sapbadax 0*100 claraeatograj^ and aadls^ntation analj^ aas on aueroaa 
datsity gradients suggest tbat tte iiraparatioe tras bi^Oy psiro and 
homogsnsoQS, Elaetrophoretio ai»Ijsie of tbe pxrifisd emyim on 
|)0ljraer;r2UBaida gslt eaggaats that tt» oativa am^ws axisUi 9B 
tHo aXaotro]^ ioratiea31|r aeparabla eosysatioeUy actios em^mt^, 
whieb ttigbt r^rasant isos^asSf dlasoeiatad sulmnite or pcHyrp^ptija&ti 
of tbs nati^ vo diawrio ana;pa. 
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XRBQDOeriOR 
Oar preranfe kacniltdfi on tht proptrUts anl a^ia«l 
mqi^ Upnwiitt of ttHyl ooa|ii«at« i* ••fy seaifty. Sem of tlii 
wported pvopdvbits <tf tlit efMOpt tnm variooai aatoal or piLest 
tlaraot are oartedLsr dtflViMiife. TIMI raportod s^ optima for tl» 
bog kUtms and baoterUl anssmM tot iaattnoa (l«l}» naro fcmt^  
to t:» ^r^ difftBraub eoi^ >ax«d to tte ana^ pa fron Isamis jejtman, 
rat istastlni or rcb bona oarroif (4«6). 1%e end prodnot of 
raaotion litydrailjrBii^  foljfldl- or la>i|^ tttaaio aoM tiy tlis mien 
paneraatioy teg Mdaay ixr bacterid anxsoas (7, 1<-3) haa baan 
roportad to be f(OyX t^itaiBio aoid vhUo tbe pterojd^titaeaata 
&mpaimSi la tba aed pradoot of ti» Wiysallft phjmAi^ 9m^m (6). 
In tbia aaotton tia bcve daaaribad send of tba pbjraieo* 
obnlend pxt>partiaa of oar bii^ bdy purifiad pseparatioii of c^ekao 
Xivar folyl TOOJugaaa. fim amyaatio prc^rtlaa ai»sh as pB optima 
and bast iaaotiTation of tba puriftod ansj^ im beva baan arrivad at 
uainf axtraeta of TertfU yaaat iSuAi^ HUIUA} A* tl» aonrea of tba 
Mnjugatad folata a«lMitrata. Kiaatiea of tba naetlon and tba and 
prodoet of tba attsyiMitie aetlen bawa baan datamtnad uaing a pnrif JAd 
anbatrata. Tblol and tba aaino aald eontanta of tba aniyM bcva baan 
datanlmd. fba mtim^ and tha aarboxsr-^ninal eroapa nara 
dataminad. In aatinata of tha Mlaeiilar nai i^ and probaibla 
atruetttiv of tba purlfiad anayM haa baan arrlvad at. 
JU 
KASBSXAXS AS>lfBfHaD8 
JtBBaBSatUL' 
iai th» olmdLoid« vamA wr9 of i^ai^at or aaalyfcloal gralt. 
fonOA jFsast, * folic aeid easoi itsdinn*, BersflLtmiM, attligrlon* Ma-
nisQtiomd in Sdotion XXZ« S«^)iidox 0-15 and Q-KX) nora obtaitMRi 
fttom Plmnraioia Flm (a»EBtic«aa> ^psala, St^don. Btummm ("fQ.tx« 
fNxre" epaolal desalty gr«di«n& grsute) ania tt® GOQ-«i23|fsstio isarlsr 
ov^lnatln «i^ alboadn mvo pforobttsod frcs Matm Beseardi Isboratoriss, 
cdXltiXoso), SfS'-dithioblS'-fiHaitxti^ssoio acid (iS^HB), oodlom 
borol^ydrldo, @-2,4-diQltx'^^i3grl (B-I>@)-«8!d«o aoida^ cart^sgfpeptiidasa A, 
Vlxm dextroDi aXdoltte and aodiaa dc^ooylataXf sts (SIB) wsra tis® pvodcHSt^  
of &iciia Qwidcal GoiBpaqy-, &t. ieuia, tUssoariy U.3,A. Si l ica gol Q 
ani 1*£lttoro'-2»4-dinitx>olMii38am (FDISB) vara tba produota of B.Mar^ AG, 
Oaxaatadtf GamacQr. Gatfllaaa traa cl>taiQ8d froa Galbiocbass* I<^ Aagalos, 
TT.S,A. tfheyaas trypaio iiMbitc»r waa a prodoot of ^ortMsgbon Bio(^»BiGal 
GbzporaUoQ, fr99htM, Snt j^ ayaay, tl.S.A. 
Fdyl ooQjugaaa f)ra« e)ilok»B liver vaa praparad and parifiad 
aa dMeribad in «bi prcfriotta aaatien (Saotloa XXZ). fba onbiaad 
aotlva paak fraetiona from tba *ai»d cdiam* «ara Ijraphiliaad to 
raduea tha irolma to approsciaataly bOf of ita orl«iiial veltaaa. 
± 
l U ^ vJ 
Pmfin of tb» purifitd sniynB prtoparatlom was Masorvd 
•ceoraiag to 1011X7*9 mtbod (9). 
BnjuoM Ineu^UcHBi veto eani«d out in a proportionately 
lotrarod total viAun of 1.0 ad at yf*C tat 20 Bin ottewisa as 
desoribad in tba pp&vixiim atotion* Ttm volaasaa foilata aetivity 
lias aderobiologicaUsr assayad aaploTing friifftii'^ iflmw saMSi ATCC 7469 
m ttsi teat ersaxdjm m daaoriJjad eerlisr (aea Saotion HI). 
C^ jtiaidL pB of tha furified aoajnie naa attkliad by datansinins 
tl» roaotion rata owt a pH rai^ vsfying betimen 5*6 to 6.0, 0.1M 
eodiua acetato baffar waa aa^qyad tipto pH 5.4 and 0.1H aodSxn pl»8|diate 
boflb? oervQd in tb® bi |^r rani^ tapto pB $.0» 
b) Mlyj ty <rf aiiiflflltlyfl i^XH flgnSngiat at Yirtwa pP» 
Tfaa alutad protain paak tobaa obtaiaad on *aixad o61tmn* 
idnramatograpl^  of VM 50-9(^ aaotonim auXfata ftaotion of tba anayoia 
naiqg 0.1N and O.SM pboaphata boffara (pB 6,0} aa tba alnanto (tfbieh 
eanaad dlaaoeiction of tba amyM, aaa Fig, 1 in Saetion Itl), vara 
aaaaytd for folyl oonjugaaa aati-vity at pR 4tl and at pR 5.3 aaparatily. 
Tbaaa pR-aetivity pattama vara o«q>arad vitb tbat of tba O.aSM 
l^ ioai^ aata-alntad anaTM fraction (aaa fafela 1). 
10 G 
(2) 
fife A aUfioott of ft 15 tf. Mlk v»«otion vv stoppsd fti 
WTiont tfiM intorvals ( M inaieat«d in fig, 3 of Soetioa Til) vtA 
tli» »3jt«M of folcto Mtivity Mrptd at * wmmof of ootijugMo 
Mftivity* 
ft^ pdrattxra oiptlmai of tiat pirlfiod enaqnao tras otudiad Isgr 
isaiabatii:^ reaeiiioQ aisctttsat ati dlffaraixb ^t^i^fatoraa va^ j^ iog 
tetweoa 15 to 75^0. 
( 4 ) PCfiMfei .gJL.gittBmiMi.flPiMita^^ 
Effdot of ei^ i^aa ooes^tAratiea os Vtm •m\em% of tba folato 
aotivltsr «re0 atudlad l^ vavytag th» anunM protain Irrala batn^ao 
0*025-0.3 0^ {jor ail of tha liMnilmt^ m aixtaro (Fig. 4) . 
(5) M^..ms^^JtkWm^* 
(a) Pfffpiyitlgtt rf Hit feftito nBtt witfMatta gattt MWretf« 
A ptevoyljTOlyglttbaatata fjraotion fvon forola ym% (Taba 21 of paak VI, 
aaa Fig. 3 in A^ fpanAix} VM lyoj^ DlXitad and partialljr dtaaltad l:^  
vtpaatatf aitianQlttfathtr (Stl) ovaporatioaa oe a "Aioiaai^ fl«ih 
a?4porator aa aaaaribad Ijgr Sbrooiha aad SUiraxMaa (8). It vaa finally 
avMpanOad in 5 al. of Ijl aaooxteata, pB 6.0. Ona nl of tbla praparation 
(about 50AI« of folata aeii'vitgr) was fuv«har daa^taa bjr raohreaato-
gr^ plisr on a Saphatex 0-15 ooliam (1.3 x 150 at) uaing diatillad vaUir 
1 u 1 
at tlM fOMuA (10). forty 6.0 wH ttmeMatm Mrt etfll«et«a, portiom 
of vMdi i » n alOTobl^losieallx «9t«3»a for fdUto aotlYity bofero 
•nd offeor ehiolean U-vor eenjoguo ai«»«tioii. Yte olxitoa phoopliato-
fMo iiitorqylpi^ Ljii^ vtaMto (YuibM U-17} was lyoiMllaad to dfTwaa 
and disaolvod in i.O al of IS aseofbato ablution oontaittiBf 0*1M 
aeatato bnffar, pB 4.I. Thla piapaffttton (idantlflad as l^-antt^l-
ttiralqntroptaroyitatra^iitaBatOt — "Sasiilta*' of ttds saetion) 
aarved as a imtixmA stdaotrata for tha ansyttatle raaetion. 
(t>) l^iBtto.»Mllllg» A btilts iiictA>8tion Bixten oomiatiag 
of 6.0 al 0.1H aeatata Imffor eostaintBs t l cseorbatAy p6 A.I, 1.0 e l 
of tlaa pmiiiMA ytast ptarosfXpolj^titflnato praparatloQ and 1.0 ad of 
l»rtidJLy ptirifiad ebio%»9 li^or fcQLj^  oonjugasa preparation (1.62 ag 
psotain) containing U.^ al^  -^cairoi^ ptoethaiidl was ps«psred in a final 
wltzEsa of 10.0 la . tbe raactioo was initl&tad I7 tt» addition of 
©oayjso and ioenbatad at 37®C. iMLiqpofei of 1.5 Bfll eaeb mm naovBA 
at 0|5»10,S0»60 ein and 16 br tiiaa istervole and tha raaotiona 
taminatad by boiling tba tobaa at lOO^ C for 5 ffiin. To aaeb vaaetion 
Bixture 0.15 i^ of 10^ aacoxt^ ate, pH 6.0 ^& than oddad and tba 
reaction niJEtttraa yar© indiirSdaiaiy anelyaad on cniflyticel IBIB-oiliaioaa 
eolvmns fbr the products forst^. 
aMdytioal SBAS.«aUslosa oQlvMna (i ,2 x 20 oa) vara praparad aoeording 
to tba Mtlied of ailYoxaun t | jft. (11) bjr poarlng a alnrry of »AB. 
aalliOoaa and %flo Supar-QO. (Hahar) in diatillad watar in tutHy 
10 A pertiena into 50 A borattaa trblcb nara tban aUowad to aattla 
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mii»t grmritj fiov • Tte oelwBi mtm pr«pg»4 for tiM ^ a atqiMBtlil 
vmUng with 25 tfL «f 0.5V IOB» inter (vntU tlw riot* ««• ntutral) 
f^UotMd b]r 25 ad of 0.5M photpfaato Iraffier, pB 6.0 and ftmilly 
traihod H*to vith vacfcor unbil f»oo of pfaotphato. Unminatod rtaetlon 
•latiirot Moro tfOMntograplitA Mpartttlsr. BMh loadod o^ 2»aB vat 
trailitd ifitb tvo 5 a l portlow of 0.2f taoofbata, pB 6.0 and a 
mixiog haad of 40 aQL of tbt aaM adtxtton iraa placod oa tlia ecOxmn, 
Aa altttioit prooaadad a photibata gradiant naa affiotad by raiOaeii^ 
dropiriaa tlsa oontanba of tba aixiag ebanbar v i ^ 0.5M potaaaiwi 
pho»j;ihata tsofftr, pB 6.0 «}iitclQit|g 0.1^ weoftwte froa an ovarlatad 
rasarvoir. f i f ty 5.0 ail fraotiona tiara coUaetad in tim ^n^bmt 
eontaiidaff 0.1 a l of 1C^  asoorbata, pB 6.0. Ttm duroaatogri^ hsr vaa 
earrled oixt aft foon taagparotuxo (26^0). Ttm alnataa uara stored 
fToaan at -SO^ C p r i ^ to foilata asaar a^Ulag |t*iSliti aa ^I» ^^ ast 
(d) FIWWiMrtit atltlltBittoB* Flioaphata eontant of tlw grwliaot 
fraotiom oontainlqg foilata aetlvity paaita froat aaalTtieaX MIB-
otUttloaa odttana vaa datarainad aoMtrdiBg to tba aattwd of Saanar (12). 
(6) PtttffiltiiltteTt fff fflfltmlii OTMtiafct 
Jr-attlQfitatralQfdrQptarailtatxiiglntiaata parifiad froa Tonda 
yaaat aa daaeribad, vaa aqplofad aa atifaatrata la tha dataralaatioa of 
Mitiiatlia eoaatant of tlM parifiad atoayaa. tha % rtOsm of tte anqraa 
for l^-«atl)3atatra)9dr^ptara9ltatra^l»taaata waa eaioalatad tsgr 
ajctrqpolatiag tlia Uaawaayar-Rirlc davMia raoiproaal pilot aa niitatratad 
ia r ig. 5. After aeqplate dlftatlea of tha yaaat l^HMtl^ltatra^ 
)9drapterfl9ltatra^utaBate parifiad aiAiatrate praparatioa witli ehiek 
a'13 
]»p«tio ttilfi, eonJiigMtt pnpmktion, 8.5 W M I M M of Ii^.«ttl9l-
t«tral9drQpt«ro3daoaogLttUut« wn MUaMd. 
(7) flirt iBiii1rtffittlffl» 
Yte pnriflied •atjnM pMpargftioB va* btaft«« at 55^ G In « 
eomtant tM^ratuM wctar b«th. A3.i<|ii9t« (0.2 «1) of tte teat* 
U««lM^ oo^ sngMi Mrt vowvod into <daillitd tvOiMt aib ytmeiam %bm 
intwrvalB tad Msayod for ooologaso ««Uvi^ «t 37^ C. 
Bff^et of voslont ^sesntffttioni of ^•^wreaptootliaaol 
(0*^ X> tH) on ttai parifiod onqw^ ww otudlod. 
(9) M9l„W)»tHll,ifnYi 
SasHitgrsg^ eonbosti of tlio imrified om y^as pf«i«r«tion vas 
dotomimd tQT tto »»tbod of Sllnen tasing OtHB (5iS*«<litlii6bio«e* 
ttltxobomolo oeid) foagtnt (13) witb nodifloitiont as daaorlbtd by 
BaM»twtt!h, Bmm aad Foftor ( u ) . fetal -SB eentont vaa ottlnatad 
bf OMtcrtag tba diaiailfl^ bonda. Oonpdato radnotlon of tte diaiafida 
tjonda vat •fftotad hy traating i!t» lootoin wltb aodln bovobjrSrite. 
OiaiOflda contont M I a»aanfa4 at -SB sftor radnotlon vith aodlni 
bofol^ ydrida (15,16). flia tottl -an oontont «raa eaXeolatad fr«a ttea 
fvUtian C^  • I 0 utef* (^ • tte tidal oonoantration, k • al>aofb«naa 
at 412 oi, B • •xtioetion aooffUitnt (l3,600/)</'ai) aad 0 - dSlvtion 
Uetor, fha valiiaa oaloiOatad far tha radooad fxrotoin capraaant tha 
tottfL -SB oonfctnb (iManUng tte tOMwA dtaiaftdaa) idiaraaa ilia 
Tiilttaa iwior to radaatloa rapraaant tli» fraa*SB oentant. Watilftda 
{J^-&^) ootttOBt of tilt prottin wao oaloolatad aflor daduatlng tlia 
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tt—'&H eentont ttm ttai tofttiL -SB cenUnl. Thiol eontonl of tfai 
•ssjnM (sM "BMvdU") vM •i9«M»od M solM/hol* of •ittyM tOltv 
Into eowidoratlon Ito «r«r«gt aoloealar ««l«jbt as dotoxsiiwa I7 
91I fUtrstion and maoroM doneity gradiont antS^ wM /aao thla 
Motion, «uliaaotioB-(l3X7* 
(10) %^*y afllfl llfMaTifll' 
(a) ggioaiPation of tha piot^in JMnteBlwiAf t Eraparatlon of 
tha pxvitain iQ^ Sn^ iriMitaa ami tfa»ir asii3ijrM8 on autoaatio aalno aoid 
analyeor tmr® Bccov&ix^ to tl» n^ rUiods d»eslb»a 1^ Spacknan, Stoin 
ana Hoosta (17, 16). %tti«afsla mB oartiod out at IIO^ C for 24 to 
"in Taooo^ t tt^ mpcOLM tmie^ mtOM as dasoilbad hy OreatfioM 
Si jft. (19)* ft» protalQ iQTdrolsrgataa vox9 evaporated on & gtoaaiog 
t^t«r bcEth in eruoibloa in ordar to cwB^letiily raumva BCa.. tba KSL-
free residnsa «ara diaaoliraid in O.SH e l^d aoditai oitrata tnHw, 
pB 2.2 and Aariflad \if eantri£tigition* 
(b) ^tno mM fmlnn* Asino aeSd analyaia of tha aoanOaa 
ve» oarriad out on a Baetean OniehraB aotoiaetio aaiino aoid amCLjaar 
aa daaoribad by tba prooadora of Spaekman, Stain and Mooro (17, 18). 
Inino aoida and otiiar ninivdrin-fooitiira eeKponnda praaant in tba 
protoin tagrdrolyaataa vat* idontifiad witb rafaranoa to tlia atandard 
ohroaatogran of known aaino aoida. Oonfcant of aaoh aaino aoid praaant 
in tbi protain fagrdrolyaata vat ealeiOatad ftm tba axpraaaion 
C^ m EJLH vi»f pBi danotaa ti» vA eonataot, B tha nat baiglit of 
tt0 paak, ti tba vidtb of tlia poak and C tba oonoantration of aaeb aaino 
aoid inyoMlaa. (UaulAtioaa vara don* aoeording to tba aathod daaoriba< 
I l l 
hf Spaelautii jj^ jjl. (17). txjp%of/tmn oeattnt of tte pfuriflvd proUia 
¥t» d*tttnimd spttftvepboteMtrioallj bgr thi avthod of Goodvin ftod 
itotoa (20). laiflo teid eontont «f«i oipxMSoa as Mlos/Milt •tmym, 
(11} a%«topiBal oiiA «mp muOMiMt 
(ft) yifMgiUftB gf Pf-MKUffiP mW ,flf ^ Bfflfftf!?»» f^ «in> 
tondiMil onA groiq^  aitfljniis of pafilimA tfHyi eonjugMo VM eaonriftd 
out l^ fLooTOdinitfotoasBm mtliod of Sftngoir (21) as teoorlbod ^ 
fV«iidna.*GBnrftt j|j^  J2,* (^)* 1 ^ pnatifimA pyoparaetieti of tt» oiUQnB^  
was d«8&Lt«d tgr difilyslEt prior to asuiO^is and ajrophlliaad to total 
fieymm, Sbo protein ecsiplo (t< .^8 mg) tias diaaolirtd i s S sdL of 
freahly ps«parod 5^  sodit&a blesii^imte atd 2 coil of O.C^ X-flocro-
2»4*dini1»robaBmm (fOBB) tn ottacol. TfaD reaetion aistaro was gentljr 
ebfites for 6 br in covered teat totco pz^toc^d frcm l i ^ at roon 
tanparatOTW (26^0), ft» reecilon praSuct dinitropboog^ (DEP) protoin 
was adjuatad to ph 1 t^ tl:^ aSdition of coceentrated IK2L* Exeass of 
FDiB prasoot in th& adxtiare was roa»ir@d by tbroa tO niX oxtraotiom with 
i^tons. fha 0a9pl«a wore drisd in a vactran desiccator and faiS^bPolTaad 
witli 1 i l of ooncantratad Ed for 20 hr att 110®0 *in vacntf" as 
dssorlbad earllsr (saa "Mim> aoid analysss*', this saetion). ths 
hjdroa^satas wn than da«tad to gitro a final eonosotration of 1V BQ. 
§xA ojEtractad fiva tlaaas with 5 A portions of othar. ths ysllow 
rssidns <^ btainad foiXlowing tva|>oration of tha athar axtraot oontainsd 
tha «athar soloWLa«» 0»P-«BiBo aeids (S%-tsniinal) of tha ans^ M pxotain. 
Tha rMsining aqnaons layar waa oonesntratad hy anqporation in « •aenan 
dasieotttor and analysad for "watar atflnbla* OHP-aadaa aeids. 
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mim aoidt mn anOyitd tgr thin Ugtw efafomtofrapltar on Siliea gtl 0. 
fha tbin layvr ebnuftogra|Mo ]jUt«« (20 x 20 m) v»r» pivpayvd fegr 
eocting vWy m ir«Ui7 tlsmy of tte f t l (l g/2 al %0) to oHaiii a 
tbioknMtt of ai^ nroxiwitoly 9*25 at. flM oo«t«a piUtM M M lOlonod to 
4xy ftt f o « taqporatnora* Btfbr* oioawtogniiili^ tlay «*ro activatod 
•t ICKJPc fior 30 Bin in an ann, fht ottex* scdidaa and ttaa watar 
aelxtliOUi 8K>«a»iBo aoids of the |m»t»iii ymm ofiottad on th» g»l 
plataa. XWo difftetnt eolvaQt ajnt^n «•» utad for daral^ii^ tl» 
fOataai (a) eblofofbfa t bai^ oa i^c^liol i aeatio aeid (70t:^i|) and 
(b) elOorofom t omtiiaiKa t aostio aoid (95i5tl) aa dasorl^il l^ 
Bailay <I^}. h^a dbM»atosnQ>ligr tras earriad out in dark until tba 
soliraot front raaelnd 2 om tmlow tlia t<^ of ttia fl«to« fl» HW-mimo 
aoida vara idantiflad bjr nmning axxtikBCtio aans^ s^ (Sigeta) isnter 
iSantioid eonditiont. 
(o) ,^ >iiMg||.Mtft, „liwiy«*t» Qaantitativa !%^tax«^»l 
aaino aoid analgia of tba |»riflad anig^ aa vw earriad out aeeording 
to tba ootbod of hanj <24) and f^ aatikal^ Oonrat a^ A.(22). fba and 
grotJ^  apot vaa eoUoot^d in a tast tiaba and 4 iA of 1$ aodina 
bieaztonata vaa added. An ^ propriata blai& of unapottad ragion vas 
lOao taloan aaparataljr. tba tvft>aa ware l»at«d in a tiator bath at $5-^ 0^0 
for 15 sin to aUow alntion of tba ooQUmr. After mdiit^, tba aolationa 
vara daeanUd and ebaoxbanaa act 360 m vaa aaaanrad againat tba blatik. 
fba OD aaxlaa at |60 na naa oonvartad toynaolaa of and groi^ tram tba 
relation ^ vbata A ia the abaox4>anoj at 360 na of the B-^fsinal 
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oap.iiiio Mid of tfai •wtym proUln and 0 « factor dorivod ttm 
tbo ojQmsslon ^ * ^ '^  ^  vhav* t doootoa tho aillinolT •xtlnotiea 
eooffi«l«Qfc of tho coatool aoQa* of pwo DHI»-i«lnD Aoid ldontifio<l« 
h its liydroljrtlo roeovovy, o iU ofaroaiatographle raeovosy and v ttat 
vtilvna of tba solution in which tha spot ttaa alntad out. 9ha 
valuas of h aiod e vera olttaimd 1^ roimitig « eontroil 8«m>la of paaeti 
SHPHBBiao aoid tlire«i|^ tl» whole promAam aa iMari^baA sUb&m, ia» 
IS%-t«nidi)al iBino aoid eontant of tho i^irifiad ohitiean livar 
was oi^ prassad io »>los/aol« of anajfna. 
(12) iaiftB-4fl»ltwX ^ni grg«R,ft!llilnHi 
flm earboiqr torDinal and groc^ analjraia of ptirified ohicdnn 
Sliver folyl cooju^ae nas c»rrtM out M^oyii^ eaybo:Qppaptidase A 
ossantiaUjr as daaoribad by FraacHna-QonrAt A£ id* (S2). the fRirifiad 
praparation of tha ansj^ aa uaa daaaltad hy dialysis and lyophlliead to 
total drynaaa. tha deaaltad protein (t9*5 aig) served as tha substrate 
for the ensyae oaTboiQrpeptidaae A. An aqpiaotts suspension of bovine 
panereatie earboiqrpaptidase A iQi^m) was eantriiyigad and the pellet 
(« 8 ag), dlsaolved in 0*2 id. of %% l ithim otaoride aolution, was 
dilutiMl ten tinea with O.iOt liiB0O|» pB 8«fi oontainiBs 3% LiCSL. fba 
ehieken liver enjme waa treated with otfbojQnpop^ idase A (the ratio e^ 
f^ljd oonjugase to oarbo3Qrp4q?tidase was lOii by wei|^) in e final 
veluaa of 2 al of 0.2M HaBI^ I^  \mtt9t, pB 8.£ eontainiog 3% LiCL. 1%e 
reeetien aixtura waa inevOMited at 57®0» 0*1 lA laiqnote were withdrawn 
act variooa tine intervale and the reaetions were teminated by 
praeipitatien wilA 0.9 al of 0.2H ei^ete buffer, pB 2,2« fha 
Ill 
praeSpiUtM mn i«Mf«i hj^ etntrlfUgsfcioB §xA tt» mxpBm^ta^ 
mf «aa3jnt4 for it— mdm teidi on « Bielaan Omehrai Mutaistle 
••iBo MiA antljMr M dMeribad Aamtimn {§m *imim Mid aaOyvot"* 
this Motien)* 
(ft) fill ftltftligm Om of tbi aotfaodt t»«d for tetoxminatioa 
of tlMi aoloonlir noi i^ of purlflod i^ atidcoii livor folja OOBJUSMMI wa 
gal fUtratioB on S»phadi«x 0-100. fim aotbod fgillotfod v«s oi stiggsttod 
I7 Androw (25» 26) «oa IfMUlDtr (87). A I.9 x 30 cm S«|dbtd9x 0->100 
eolviBii tnt pnipsrod «nA oq^ilnratod with 0.G2M j^stasslmi pSKiaphcIo 
lmff»r» ^ 6.0 ia eold mt SH^^C. tl» void 'voluaft of tl» oc^ tasn was 
dotomtmd usii^ 1.5 iQ^  of 1.(tf tltto doxtraa. About 5 sg of mn-
enajnnttle oartor protoim of isoawn noXeeodar «»l#t outib as tmoitraoin 
(t>4S%>)» liorao lioart ^ocdsroBi C (12^400), spmna ^^ h«Xe loyoglobiii 
(t7,8(K})» baaf panortatio o^wtolffTpaiooiaa A (25»000), ovalbuttia 
(45»000), bovlat tXbamin (67,000) and finally «)» {nirifiod ohloten 
livsr oasyM foljri oonjngaao, all diawAviwl i s 1.5 A of O.OSR plioaplaita 
baffar, pB 6.0, vara aaparaMlj ohroamtogn^ dMd and tba alution vtHvam 
«f aaoli p#:^ia datamiaad natog tlia aq[niiil»raction boffar aa tha 
alnanfe. tba 3 id. fraetloaa vara ootUaetad on en LIB automtio fraotioa 
aollaotor and tba pretaia ooatont waa aaaaurad apaotropbotoata^rtciaiy 
at SUM) m (28). Tha pretaia paak obtainad for tba anayaa vaa taatdd 
for ita folj^ ooajngaaa aetivitjr. Matribul^ Um ooafPieiant %f of 
aaab protain vaa ealouintad fran tba ax^raaaion Ig^ • !|* * ^^ wbava 
T(t danotaa tba Olutiaa ^na,mm, Yo tba void vmnaa and V^  tba total 
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te4 •9«lkam vM^ Is oibteiiitA tern tte mUtioB V^  • i ! 2 ^ ^imf I • 
Un^h ei tim gnk h$A 9m t m rtdSim of tte eoimm» k •taadavd 
oallbftcfetoii eurv* of Xcr igAitM log of mHwnHm mi^ of ••eh 
aavkor pvotoia MO |^lolt«4 ADA ^IO w^oolar mi^A of tiMi ehiolciii 
l imr oniyat dottmitwA (tot ?%. 9) . 
(1>) ^ffidlagltiUttl filllflltT ftMHnItt 1 ^ iteomS as^Ntd for 
<fotdftti(tli^ thsr owildflaZar wtlgi^ of tisi oMelwa Mnvr «ii«p» MM 
sodlffiesfefttlon wloeitjr oDMajwitt ^ «ii(»ro»o teasitjr garadionto. 1Q»i 
prooftdtisro fotUonod n^oi ossontiaU^ aee(^ii% to th» aotliod of l^ tottQ 
ana teas (^)* Shi 5 aM IS$ anaposa aelutlow iiaro psapafad in 
0.a@f {}hoa0M^ trufltor, jp& 6,Q mA atoiai ia e«Ad. OotMm&m $ ^ 
1J@I audmaa dtoaait^  graditonba (4*9 lO. aaol))«ara pmparad i» 5 aS. 
ajniiUiatie tjouaaafgr eoAla «^tli tl» 1»3|> of a graSiaa^ miidli:^  obvilsar 
(30) ana tl» gpfl^ Uaato nam lafl for 8til>llisall«!3 as doseribad in tl» 
aaxliar aaoUoo (Saef^ ioa III). lliiMiiii^ fBatio m0lmv peofmim 
(l afl/O.f atl} of kaofim m^ei&m tial|^» tiio3.i}(liBg ojftoc^ bx^ iaa C 
<12,A00)> <^ )]nM>t»r3n»ii«oe«ii A (25»CK30)> bovioa allmiixi (67«^^) end 
finaUy VM pxtiMjM eMSan liver telksfk oonli^ iaaa paratparafeton aara 
aaah aacvAilljr JU^ ftrad ovtr «ha gradiaal» aoi t^atorlfiogad at j^ ,<XX} 
r.p.a. (800,000 x f ) far 17 tir 4S «&o at 4^0 aaiag tba aaingl^ 
boalat rater SH 65L Ti i» a Bt^ dwm 12 6$B aodWl prsparatita 
latraaaatrif^. fha tu^aa vara fanoDaA fToa ^la bottoa and tlifaa 
drop fraatioaa (al>out 0,18 al aa^) iiara aoUaotad vith a tQrpadaxvio 
aaatla. flia prataln eaatast <^  a i ^ fraetiea traa aaurosad apaetero* 
pbotoMtnaiUjr at 280 aa (28>. flia aaaTWi protaia paak vaa taatad 
IIG 
for foSjTi eoQjttgast aotlvity. SedlaantatloB ootffioitnb 820^^ 
of •«oh protein vat eitlou(Uto4 Aros ths rtlation S20 w • 
^t4Sg 10^ 0 ltd «h»fo 6.45 X 10^ ^ ia • eowtmt eadeiaatadi for 
tho aodivM of mieroao groAiont^  d tte dlstanot ai^rotod bgr oaoh 
protein trm tt» Bonifleus in CB, W ttao angular valoeitx (• 21 x r.p.ai.} 
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and t tl» total tiii» of 0j^, A stsoSard citlilnrBtioB curv* of Sgo v 
tfas plottsd against tha yrtikam (isl) nigrated by eaolJ ji^ rotoio fToa 
tlto eieniaoias and tl)0 @go ^  of %3M ompto datenaimd (Fig. 10). Ttm 
nstoosro obleealar « e l | ^ of tbs eonjng&ss enzjnso MS vas ealoHati^ 
frca tba rdetion 2l • {^^ niawa S^  and % ei® tl® Sg- vidnss of 
standard and ttw tuoikncnm prot^ina xvspeotivoly ax^ Vl^ tli^ Bsocnm 
moleeuLLar weight of each etandord fssxtor protein (Ibdsle J^), 
(e) ps«wSLyiCffiiOTl4f fl!f3L^^MfityiBP^IIite« ^%» third statbod 
oaqplo^ Tid for ^it dataminatlon of ^MI stolaocCLar v a i j ^ of tba ehielran 
livar enajma was 8IB«goX ailoetropliDroaia tttifiK aarlcsr pst>taina of 
known aolaoKaar noigjit aa atandards. fbo nathod foUowid was oaaantialljr 
aa daaeribad hf Uabar and Oibom (9t}. Tho 7.5^ pciljrRerrl«»i^ g*!* 
ifora prapar<MI in O.QZM aodivai phoaptiato boffar, pH 7.0 containing 
0.1J( sea bj anitabljr dil«tin« • atoek aeHntion of 15^ aonoaar 
(aoryiMBida) containing 0.41J( eo<4aonoBi9r (aAtl^ ylena bia-aosylaaiday 
B2S). Zha gala vara palyaoriaad in prtaaaea of tba oatalyat O.OTJS 
anoniMi paraulfata bf iaauibatioa at TT^G for t hr. Tim diaasMiona 
of tba gLmn tidsaa a^plojad far galation vara aaM as thoao daaeribad 
in tba aarliar aaetion (Saotion HI). Tba atandard aarloar protaina 
(1 mg/kH) uaad naxa borina aaxm albaain (66,000), bovina livar 
117 
ottiklit^ (60,000), T9hhi% •osele alAolase (40fOCK)), soylMiaB trfptin 
iiMbitor (23,000), •ptf4fb«il« myo^jMrn ii7,Q0O) toA bomm tmaxt 
cortoeiaaraM 0 (1S,000). (hii ttg «£9b of tlw ma^mv protoim ena 
ID 0.7 a l of tl»» p{»8{>lutto bofifof' eonfcainii^ \$ p HDtrcHipboothftnoX, 
bolXod for e*S si» at 90^0 axKl fit^Oly alxed tfith 0.^ la eXyesrcO.* 
OQ» drop of 0.051 ^mmophdmiil (tmeteiag d ^ ) vas aisetd with oadti 
8 « ^ e 6iel lOyoi of oadi {»«t®io (90yt3 )^ »arci 3.egr»i*ed seimratoSy 
on «te gsflf. A stjcliOTa of tbs MdrtEsr profetlm (20jag tmch) wm 
eilBo I«^xM mpsr&iiel^ tot ^a^arlsoa. 'H^ »^»splia%@ Isaffer 
(0*C^, pB 7.0 is whioti %im oltetroi>boroaio was to b« earried oist) 
<mB oaiBltCUjr X^^tod m®r tbi inrotola soilutioos aaS tltd olnotro* 
pliO7@0i8 tros e&rriod out la a CanaXeo tSodol 6 aot tj^ t i l l ^m 
tx^tekii^ d^ pa migrated i i t t l o fl^Kyva tt» bottcra of the 0£lu», with 
• i»t oarraa* of @ aaop/gol at ^ V for | br 10 min, tim dirootion 
of ttm sigratteo of Vm SQEi-protoio oo^ox ioi:» vm treat «w to 
•vo, TtMi gala wiro reaovad into 10$ triehlo»£aoatio aeid (TCa^ ) aed 
lafte ovanaight. ftmf vara tlban stainad in i% Go^wsaia l^ tMi ai^ 
dastain^ in %Q$ ae^lo aoid eontaioisig &5% ethaml at 60^0 «• 
daaeribad io Saotion I I I . Oaui^sMitar traoiiip of tl»> al^ated 
protaijoa vara aeanmd on « CaoaLeo Modal F ati<»rodai»itoeMit«r and 
tliair ralatlva aobilittaa datoi^inad wil^ rafaranea to ttoa 
traeking dya. 4 atandard ealibratioti aarva of ralattva aobUitf 
tfM plettad aeainat tba 1 ^ nolaaOar mit^ of eaab Barlear protain 
and tba aalaeular naigbb of tba obiataaa livar 9mjpm mttsatad 
(aaa Flf. U ) . 
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MlVlfrm ftf BB» ^tuAlet on tbs «ffeet of G(^  Ion 
eooeonlraUoa eo tte fweifimi^ §6kfl eonjufCBse a«tei'9i«|r of diicken 
liver sfcoMKi tiMt t!i« ehiolnn 2.iv«r •mym bad ttfo aeidio pH 
optina. IRM fIrat Bwjor pti qptinsa of tte imrlfisd onsgnm v«» 
fomd to l» 4*1 «ti»«aB M» SAcond optlsnsa vm dtmwveA sa a 
brotti potk amottud pH 9.2, ^boitt S4^ c^ the activity at pB 4.t 
was olsaz-ved aroonfi pH §,B, Fig. l iUnatretas ^(B pS ^pendisiKie 
oirve of th0 oesj^ Bte* 
faiiao 1 presantsi ttia aetivitSAa at varioiKi pB of tl» 
osa^ zse protdln <}Xutad with plteapli^ cto boffor of different racoetttx^tioas 
on tto *Qlsbd odXueii®'. £s sucgestad aarlisr (Section XII), high 
eoQcatstratiom of ptosphste diaaooiata tha enaysia into wtx^ ashlar 
oospomttba* Lo^r mUccaXer ««ight darivativaa of tha aosjnse sboiiad 
pvogreaaivaly louar ^tmytm aotivitias at both pH A*^ and at pB $,2. 
tha ratio of tl» aetivitiaa at pB 4,1 to pB 5.2 for tha undiaaoeiatad 
9m^w& altztii^ with tho O.oas i^ boaphata buffer aiqpaara to ba graatar 
than that of tto degs^ad aniTaa firaetioai altrtii^ out with tte hli^ir 
eolar id:»sphata biiffdra. 
f l f fat t—T>««»ttira dapanflaneat tlsa dapandanoa ai^arinants 
earriad oat with porifiad ehiekan livar fol^l oonjngaae shosiad that 
tha ansjraa activity ia linaar ve^ 20-30 ssin of reaction as aaan in 
fig. 3 in Section III. 
no 
pH 
Fig. 1. Determination of the pH optima of purified chicken 
liver folyl conjugase. Maximal specific activity (at pH /l^..^) 
was taken as 100^. 
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fmp»niMjf d«|«nteiio« •i^vriMiito •hoi«4 that «1» fRiriflAd 
tthielMa Xtnr •nym haa a tMparatwr* «ptlMa of 35-^C. Fif. a 
9hom Urn Ump^nkmn dapantenta of tba aasjM aaitalyaad raaetloB. 
lad pffl^trt iirtTMi If ttt fMTMUt watltoB' («) JEicUi-
«i>%i«in jif *^-<tt>^t^tTt!\fitrwrtfrgr1tttTtfl\rtMiatt* fha pftM«n-
poljflutaMata peah fluttnf out in fnW 21 (aaa Pig. 3 la i^ iipandlz) 
on partial daailtlag wa* farthar purifiad bj eht'oBatocriqplqr oa 
Sopkaidax 0^'^5^ th» pol^ gLviMato elnraaatographad en Saplwdax d.15 
alviad awi aa a aiagla heaonfaaaoaa paak of folata aetiirity in Tuba l6 
JT— Fif. 9(a) in Ajipandi^ ^ aftar tlia 7oid TOIUMI. This fraoiien 
•shibitad high folate aativitjr aftor foljl eonjugaaa digaatioa, tha 
actiTitjr prior to oonjugaao difoation boing nagligible vhoo aaaayod 
with t fliltl R^M iaolatod prodnet waa alao ftoo fron tha eontaninating 
aalta. IrnMtlqrlptaroylpelyipLntanato thua puriflad aorvod aa anitabla, 
dafinad anbatrato for ^haraetariaing tha (and) produeta of tha 
oaajnuitio raaotioB, 
(b) lad nr»*«g| g i l n i a * fha ineabatioh nixtnraa vhara 
tha raaatiana vara tarainatad at 0,5,10,20, 60 ain and 18 hr wora 
aadjraad oa aaalTtioal fl»*I aalinloao aelnaaB. Pig. 3 r^ praaonta tha 
aaaljrtioal ehroaatograna. Chroaatograpbgr of tha 0 ain raaation 
aixtnro roaultad in a aiogle folata aetiTity pa«k (with a 25 tiaaa 
iaovaaa in Jk.jiUMl aetivlty aftar oonJugMO digaation) in Taba £^ 
raproaonting thi nnaltarad polyglvtanato. tha loeatl«m of thla poak 
and ita axeluaiva aetiritj far j^ .caao^ am rontlatant vitb ita 
Idantifieation aa fr^natt^ltotrahydroptareyltatraglntarato (aoo 
aaxt 2 paraa). Tha folata raaponao of tha 5 ain and 10 ain raaetiona 
appaan in Toibaa 24 and 16 roapaetivoljr anggaating that tha initial 
i;'i2 
20 ^0 60 80 
Temperature {° C) 
100 
Fig. ?. Determinotlon of the totinerature optimum of 
purified chicken l i ve r folyl conjugase. Maximal a c t i v i t y 
(a t 36°C) was taken as 100^. 
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i r l - sad 41|(l«tia«t«t after 5 •!« ani 10 aln of eoaJ«cu« aetloti, 
nspaotlirtlj. It 1« mxt daaeiwtratad that aftar 20 «ln of tlia 
anasnaatle raaetioe, tha felato aetltlty paak n^ ppaora la Ttebo 19 
laAleating oaapXata IqrdrAjrala to tha flraalj aaaagrahla ptarejl« 
aonoglutama darliratlva. Ha f^ urthar ehanga In folata aetivity 
alutioa prof ilo waa abaorvoA for raaetien hajrond 20 Bin (60 aln 
aM 18 hr) at whldi tlaa lakorval i ^ raaotlon waa aaaantlally 
ooaplata. Thaa tha raaulta ohtalaad froai our oxpariMiiita hava 
ahowB eoBalttalvoljr that parifiad ehiakoa llvar tfUfi. ooajtigaaa la 
eapahla of elaaviag atopwlao tha toiaisal 'V -i^vtaaga paptida hoad 
of tha wthyltatral^rdroptareyltatraffltttaMta to fiaally raloaaa tho 
oorraapoading aooofltttMata witbout altoratlea of tha attaehad 
1.e roaidua (Cftf)-
rig. 3(a} iUvatrataa a Uaaar rolationahlp batwaaa tha 
logaritlai of pboaphata eoaeaatratlon of tha aluaat to tho anaibor 
of ooaatltaant nr-^utaayl aoiatiaa in tha olatiaf felato 
«ariirativoa aa aaparatad oa our aaalytiaal DBAS.^ aU«loao eeXuaiia, 
Sxtrapolatloa of tha plot ohtalaad hj uaiag tha alutioa data 
proviovalj obtaioid (32) far atandard Mtbiltatrat^roptaroyiaoaeo, 
di- and tri»Lttt«Mtaa aa ahowa la Fig. 3(a) voiOd iadioata that 
tha joaat polygLutaiwta darivati'va «a hcva aaplajad M tha laltial 
avhatrato la oar falyl eoajugaaa raaetlon raprosanta IKnaathyl-
totrabydroptorogrltatra^tttMato. (hnrthar ohaarratlona aloag thoaa 
r c u 
liaM hcf» bMB M^pU«4 ta tb» ipp«nii« U ikim tlMtis wbM* a 
ftMra aitthed for el»«n«et«rlaiiiff ufdctentlfl^d polxglutMyl. 
foXaiM hat b»«ii tufg^ftad bat«d on tbM« «bMrv«Uent). 
ft 1« aXse ote«rv»a ia rif. 3 ilict tim luttiiw r«wpoaM 
of tte f«Utt dtriYftilvtts (prior to oxogonoui eonJvgMo dlfootloii) 
te Ii*Jllti 4o«riMio« progrwMlTOlx M tho OMANM' of 'y-^«t«iqrl 
linkoflM Inerouo. Thiui tho aonoi^ utaBgrl l^ -«»tliBrltoir«lvArep«oro«t« 
(ond predttflii U tho 20 • la, 60 «in ondl 18 hr roaotiom) olotinf 
ia ftbo 15 roipoala ftfLly (lOOK) to iciMtl l^ rior to aiqr eoajugaoo 
4it»«tien. Tlw diflvtoajl dorivatiT* fevwid in tl» 10 aia roootion 
(olnilag oat ia TMM 16) hat 63)1 of tho total ^*SM§i raapoaoo ,| 
J 
i 
bafomi eoaj^caao dlgoation. H M triflutaqrl dorivatlvo foraod ia ) 
tlM 9 Bin roaetioB (olvtlng in Tnbo 24} haa 31f of tba total 
aotivity, tfldla «ha iaitial aubatrato ropraaaniiag a tatraflataayl 
dariiratlva haa ofOj i% of tha total aetivity to iL*Jtttii prior to i 
oxofanooa eonjvgaaa difoation. Tha obaarvod partial roaponaaa of 
tboaa eoajvgatad folaUa agraa with tha aiailar obaorrationa of 
Chaa, Ahia aod atokat«d (33) vho hava alao qaaatltatod thaoo | 
partial aiarobielotioal raapontoa to tha e«NVlaxit]r of tha j 
aorraapondiac aoajui^tad folata dartvativoa, 
I 
Iffffrt fff t " * ^ "^ tiabatrttt flQnflMiflt49M» Tha optiMl 
eoae»ntratiou of tha pttrtfla*J •tmywm raagfi batvtan 0.15^.20 af protaia 
In a fiwal -waxwa of 2.0 ^ tiwabaHoa aiatura aa aaan ia Fif. U. 
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Fip. 4. SffGct of enzyme concentration on the ac t iv i ty of purified 
chicken livov foT^T n^yf^ T l l y€\tj •."> 
J't!7 
Tlw ioubl* neiprottal pl«t of th* •aijnMtle rtMtoiloB of 
fwrlfiod oMokoa liver ftfljl ooaJugMO uoliiff «h» looiUtoA 
iTHMilifl.totralijrdi'optorojrlUtroi^ tttMiato (MO *M«Urial« aai 
Ntthodi") M attbotrvto la iUaatratod ia Ptg. 5. txtrapolatioa 
•f thia plot ahowo4 ibat ttia purlflod onoTM haa a 1^ Talno of 
0.01 X 1 0 ^ and a t^^ of 0.Q3 for ll'-^ Mtlqrltotrabgrdroiitorayl* 
tatrai^ Lutaaato, 
flial iiifltl^fctiaii^i Tbo elildEaii llvar anaTWi waa foaaA to 
bavo loot 50$ of tho eriglaal aetlTlty aftor 110 aoo of oxpoaara to 
a taaporatara of 55*C ^ loroaa lOOJt of tha onaywi aotlvitj vaa loot 
aftar a 900 aoe ajqpoaiMo to thia toaporatmo. Fig. 6 ahem tlia 
boat doaaturatioa onrto of tha parifiad ohiakaa livar oaajmo* 
Wr»f» gf yrnnliltlhiM* A waa ohaorrod that 
••req»toothanol aatlvatoa tha dkiehan livar folyl aonjagaao 
aativity. Mora than a 2-fQld atiaialation of tha •n§yam aativity 
waa oboanrad at an optinal ooneantration of H.JtH pHMreapftoothanel« 
tabla 8 ahoM tha atianlatovj offoet of aorw^toathanol an tha 
parifiad anojrM praparation. About 90S of tbo attaolatad tcHfi. 
«oaJ«gaaa aativity aoa laat aftar dialjaia of tha Mra(^ )too1d)anel-
tiaatad ahiakan livar amyaa, Tbo rodaead aotivitjr vaa raatorad 9m 
•dditlea of 1i.3irt( naraaptoathanA to tho dialyaod ansyaa. 
SMlfbiwiyTl aantoatt Fif. 7 Ulaatrataa tbo apaetrai 
propartiaa of tbo puriflod ehioboa livar onajw at AU oa, aa a 
2^0 
— > 
QU 0 8 12 16 
( N-CHg-H^Pt Glu^ ),yuM 
-2 
-1 
FN -CHj-H^Pt Glu^l 
J yUM 
10 
Fip '^ . Lineueaver-Burk louhle r^-riT^rornl t,lot for the 
determination of Michaellf constant of purified chicken 
l i ve r folyl conjugaae employing N^-methylH.PtClUy as 
subs t ra te . 
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Fig. 6. Heat inactivation of purified chicken liver folyl conjupase at 55°C. 
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ipfior er mRGAprosrHuoL ov tm Aori?m OP pmipiro 
cuoBN i»iyn roLXL ooNJoom 
0.0 4 i 
u . ) l i t 
tt.7 f t 
9fj^ m 
14.0 Tt 
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U9.i i t 
114.6 H 
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8 15 
Time (minutes) 
25 
Fifr. ? . Spectral charae te r i s t ies of purified chicken 
l i ve r foly] conjusase as a function of time after the 
addition of DTNB. After T-edrction with oodiiM boro-
i.vrlr: • • • , B o o . 
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AanetloQ of %im after th» Mdltioa of OtBB both bofox* ana tfUr 
xvduetion of th« pxotoln tdth sodluB boroljsnlrido ceeording to 
fiUnm*8 aotbed (19) (soo "Mttorlali and Mttlioda*'). It 1» 
oviitont froa our rosvato tkkaet bo^ ftvo -SB and tbo dtouaftdo 
(.S-S.) eontonta ara alaoat aqpuiUjr diatribntad (li1) in tba 
polTpaptlda protala dtoAa, total <^ H, fraa «SB aM tba diavdlltda 
(«a-3-} oontante of tba purifiad anagm* vara ealoolatad to ba 
7.920, B,e2& e33A Z,%5 ulaa/koila vnt^m raapaetiwl^r ts^  tba 
proesdura of BUaaf). 
imim filCia MUSgfl^ * ife»i»o «oia cja^caltlon of tte jjrotato 
l^ jrdzoljraata of tba parifiad obioksn liver em^m is {soredaatad ia 
SabLs 3. !%a ai^ ipie vm foood to t» cxar^ tosod of a total ms^tmt of 
424 faaideas cf the aMno aei^ after a 24 1^ b^ jrdroljwia of tba 
protoin. It is dU»ar froo tba tabla tbat iMm ara atlaoat tbraa 
baaio 9XA foorteen nratral end aoidio eniioo a«dd eoaopoiMi&ta preaant 
in tba protain. IJQ i^it ion to tbMa ^Loo aeida, otl^r oot^mnta 
idantifiad, but jaraaact otily in traoM nara ojnitaio aeld, 
bgrdroaorprolina, afftbienina atilfoiia aad alio iaolauaina. It ia 
aridant frm ¥abla % that aapartie and glntaaio aeid aoatanta of 
tba brdraiy«rta eoaatitota tba aajor part of tba total aaino aeida 
(about 27K of tba total mim aaida). Otbar aajor aBiaa aoid 
raaidaaa vara lau«im» ^Ijroiai, lyaina aad preliiia (about lOJI of 
tbt tatal nina aaida). Tbt aaajMa aaaM to ta raUtivaljr poor in 
aatbiotdna and biatidina raaiduaa wbiob rapraaaat laaa tban A$ of tba 
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ttScOM 3 
nam AQS) oGMPoiisxoi m vmnjBD cBxcair Lprat FCLIL cxsmotsa 
Mid 
mwidoi 
Joptftlo ttoid 
flttOOIlllli 
Seriat 
QLuiMdlc eoid 
npollai 
GELyeim 
AXaoiiit 
VaLlns 
ltethloi>loB 
2isol«tsolos 
l euo lw 
Xinrosine 
FbtQlliiSjkniM 
Xig«in» 
Hlstidlae 
Arginim 
JHmniA 
Ti3npio|db«n 
laino ftoid ooatient 
after 84 to 
0.982 
0.238 
0.282 
1.026 
0454 
ousz 
0.410 
0.S4& 
0.171 
0.29& 
0 . 7 ^ 
0.291 
0.306 
0.488 
0.109 
0.264 
0.226 
tbtiO. half ogniUM*^ 
fotaL 
no. of MtBo tAA 
of •vaam (aoX. 
55 
13 
16 
58 
26 
28 
23 
31 
10 
17 
45 
16 
17 
28 
6 
15 
13 
12 
8 
424 
NicrMt latocprtX 
no.ef noidiMM X 
aol . « t . of rot-
pootiw Mino aeid 
7,315 
1,547 
1,680 
^,526 
2,990 
2,100 
2,047 
3,627 
1,490 
2,2S^ 
5,m$ 
2,896 
2,805 
4,088 
930 
2,610 
221 
2,538 
968 
56,500 
Qmitoio aoid, Ja^fixoxjpnUim, aothioalM milfoiit uaA tiafi{isol«iioiiw MXO tht 
ithtr aidltlonal ooHpomMfea portMot oiOy la traoM. 
• Protoin •m^ aiat, 1 sf. 
• • iBfonft «61«oia«r vtigki of tl» oBajM at dttexalatd bgr «•! filtratioa 
aid oadiaaaiatioa iraloai«gr aaAjTMO (aaa "Baatilta* } vbava a a i a ^ 
iMMfltaaoua paak of aatlYltjr U oMalaod. 
•M Total «Sfi eonfeaat aa dataniatd Iqr Om aathod (aaa "Baaulta* }. 
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total MiBo aeidt of tlio pntoia. YI» cffomc* MloouUr «ol<lit 
of SSiiOO for tho purifitd onsjoo ts 4otoniimd ^ f i l flltrctioa 
oM Mdlmntatioii ToXoeity oaailjies <e«e boXov) bat teon «ai^ l«y»d 
for dotoxainlng tho mim aoid caapooltion (soo ?«iao 3). 
»»t«falna3. ond gifgapx Our footato otaouod th«b voUni 
ia the only fi%'-t8zaiaaL KBim <M}ld dttoetod !:Qr S«»gor*9 aothod 
(21) for ttio purifiod osvjnM. !R» DISS>««iino aeld «l>tftinid la 
four oxporiaoiAo migntaA as o sittglo spot on SUiea g»l-0 thin 
laj^ ur obroffifttogri^ ptiy and i ^ % faltui ««3 idastical tfi^ iiialt of 
an aatbantio aaaplo of B«D!^ .4i«vi^ Uit8. Qosonbitati^ ^ afudjnils of 
tl» DlSP-iVQlixe conteat (1.79 ladlea/^olo) detamlaod tjjr tbo ^stliod 
of levy (84) IMlcatsd tho pmoai^ o of t»o rcotdsies i®r colooulo 
of tl^ •najpm. This euggpato tbat our purified on^yso ecii>ri«od 
of at least two cdcstltusnt polypopti^ ebaios oach chain ha:9iii^  
valiiie 89 ttes S%-t9Wiioal mdta> eeM. 
ff?9^lfCTIBA fBft lffffffW» %drOl9rsia of tha purifiad 
prap«r«tion of ehltfuia livar folyX ooa|agaaa with earboaqrpaptidasa A 
raaalted in tha mlaaaa of four amino aoida •!«.» aXaaiaa, laoeina, 
valiaa «ad iaoloaalna. Of thaoa faiir oino aeida, alaaiaa and 
lauttina vara tha flrtt to ha alaawNl. Oataetabla aaoanta of alaaiaa 
and laaeiaa Apj^smd aa aarly aa 30 ain aftar oarho3i7p«ptidaaa A 
hyftrolyaia. ibont 0.6 - 0.7 raaiduM aaeh of thaaa apaiao aoids uara 
dataotad aftar | far of dlfaatioa. A pUtaaa valQa of 1 aol«/aala of 
aaayaa «M raaehad aftar 6 hr of Igrdrolyaia. Thia •alaa raaaiaad 
oe»taBt Gvar a Airthar pariod of vqpto i^ hr of hydrolyaia. T^liaa 
.1 3 o 
«M r«l««Md «t a wmh BUmr nU maA oiOjr 0.5 ratliiit p»r mtil» 
of raiyM vw rvUtMkl after m AB W digMtiaa. Tte m«aM of 
iaolaoolo* (0.3 rwiAna) nm maek alontr in tmpufUw vith ••Una. 
fha rata of ralaaaa of •anoua mtm meii» aftar eaflangrpapiidaaa A 
is ahoMEi in fig. 8. ffaw i t appaara that alaniao and laaeitia art 
tlw oavtoxjItanBiiial raaidtiot of pomitly two diffaraot tvlranita 
or pdiyp9pbM» eiudm eonatltotlflff tfaa ebiolcan livar fdljl eoBJttfaaa 
anajma. Those OOOB-^ raizial residnaa tiara proesadad by valins end/or 
Xdoiitifieatiott of t»o rsaidixia eaeb at tl» wiino* and 
tba oarlioay taznioii otroa^y suggsata that ttHura an two poljrpaptidas 
cottbalned in our ensyaa ^nq^aratioo. Thssa ooold zaprasanb tha tvo 
f^ mtonents of tha nati'vo aaaswo uihioh %mr» rsaol'rad on aoalytioiil 
po3iywTS'Umii&» gA tiwetn^plMMrosia (fig. 6, Section III and alao 
aM halovt sm^gA aleotrt^torsaia). Bewsvar, ainoe th«|r hahafo 
ss a eo^posita aolaeola dnring •oXeotOar tiaight detarainations, 
they ttKUld aorasUy be licflcad togathar throan^ intraehain 
diawlfida or hgFdrogen heads (34). 
Htflfffiallf Mtigtefc flf U i tnwm An uppnaOmai* wOaealar 
weight of 97,500 vaa tetandaed for tha purified ohiakan Uvar anayaa 
foljrl eoajagsse hgr Andreir*a aethod (25> St>) m^Heyixg gel filtration 
on Saphadax 0-100. The protein elated at an alatioa ^Avm of 50 m 
and the diatribotion eeaffiaiaat (1^) oalaiilatad for the onsjnM vaa 
found to be 0.3859. He* 9 repreaenta the atandard oalibration eurve 
plotted for several aarher p««teine of hnewn waeeolar aaigiht. 
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TlM ••diMBtatien iMlunriour of th* •rmynm •^pleyiag th« 
•arioas aarloir pret«im IB idantieal gradients la lllustratad in 
Fif. 10. Tha anajnaa «i«ratad 1.8 d. atarilng trm tha uppar 
•aniaeua of tha auaroaa gradiant and a aadlaaBtation aoafflaiant 
(Ho,v) of 2.018 waa datamiaad for felyl eonjugaaa tram tha linaar 
ealibratien ewnra haaad on our aadiaantation Taloeitsr data. Tha 
•olaeular w a i ^ of tha anajM was ealoulatad xiaing tha aarkar 
protaina of known aolaoalar walght aa atandarda aeeording to tha 
•athed of KartiB and Ima* (29). An aatiaatad avaraga adlaealar 
w a i ^ of approxia»talj 55(900 for tha atttjaa waa ealaalatad 
aeeordlm^y (aaa Tabla A), 
Olaa gsl ttlaetreirfioraala of tha porif lad anajraa had 
raaultad in dlaaoaiation of tha aasTaa into two aotiva eiaqponaata 
(Saetlen III). Osl alaatrophoraaia of tha pariflad •nayw in tha 
praaaaea of SOB aaaantiall/ aaploying tha aathod of Wahar and 
Qiboni (30) raatiltad in ftorthar saparatioa of two p6I]rp*ptida 
aasqponanta aeeording to thalr a^aeular waighta (Fig. 11). Tha 
ralatlva aobilitias of tha aaparatad banda wara Maaurad to be 
0.493 and 0.818 ttom wbleh thair aolaeular waii^tta wara oalaalatad 
to ba 43,000 and 18,000 raapaetlvaly. Fig. 12 showa tha atandard 
oallbratloB oorva plotted for Tarloua aarkar protaina of known 
•olaeular weight. Tha wvm of tha aatinated aoleeular waighta of 
thaaa two diasoeiatad eo^ponsnta (61,000) waa found to agree faixlj 
wall with the aolaattlar weight of tha undiaaoelatad natlTa onsjnM 
(97,500 and 55,300) aa datananad fx-ea tha gal filtration and tha 
aadtaantatioB •aloeity aaalyaaa (sea above). 
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Fo(yl conjugase 
= 2-01) 
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CM 
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Fig. 10. Sedimentation behavloiir of purified chicken l i ve r folyl 
conjugase in sucrose density gradients for the determination of 
the mol<icular weight of the enzyme. Cytochrome C • , 
Chymotrypsinogen A a , Bovine albumin « . 
TaU« 4 
MGLBCOUR UEIOHT OT FQIIFZBD CHICKBN LIVER 
rCLIL CONJUGASX BI CGHPiRATIVE SEDIl«lirATIOir 
V8L0CITT ANALXSBS OM SUCROBB OBIBXTT GRADBMES 
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'Standard" protalm caployNl 
ab»«rT«<l aolAoular 
waifht of feljrl 
eonJttgM« 
Qytoehro— C 
QvBotrjpslnofta A 
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Fig. 11. SDS-polyacrylamlde gel 
electrophoretogram of purified chicken 
liver folyl conjugase. 
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DmCOMIOl 
Vm •ly^rlMHto iMtrlbvd ia this MtilM iMtt* bMa aiatA 
•it •hMTMtorlfim ft pwriflfti ft«p«v«tleB of ftldfttei Uv«r foil/l 
otBjufMft vltli rMpt«t %• ft wmib&r ftT it* plg«i«ft-«lMdL«al 
pvoptrtiftt. Iftilinr wftrton npftrtod t1» pR teptnteaM of tte 
ftrudft ftmjfM ttm vftrioos ftMurftftft tuftli M blood yiUftwi (35)» 
lonlnOTtoi (^6), grtftn IOMM ftndl polloft (37*39), MonMllftB ^eUmj, 
i^pum, iaioitint uA tooM Mnov (l,2,4<^} aU of whleli oxblbltod 
•el4io pB optSsft twtifoos 3.8 «»i 6.0. Soportt on tho jM optlsft of 
tht enAo or tho pftrtUUj porlfio4i oncfooo tnm othor tooreoo oufli 
M y|iTf>iy^y1^ Wlfl\<y^^l!W (3) •"d tho ohleton ponerofts (7) 
ohowod thst thooo propftrfttlow h«»o o pR optln» In tlw allcftlino 
TftOt* • ' 7.0 o 8,5* Tho puriflod diielMn livor onajoo no hsvo 
otoAiod difftro tnm tho othor knova on r^wB ^ thot it rovoalo • 
ohanotorlttio doohlo pR ^IOMI ot 4.1 oad ftvowad 5.2. A oiaUar 
ohoorvfttlM hoi boon roportod in tho oooo of rot bono nonov folyl 
oeajofooo otndiod oarlior in o«r Xohorotory (6), iriiiflii oloo hoo ft 
donULo pH optioft «t 4.4 ftnd 6.0. toMTft, Bnthrli^ ftnd Itokotod (40) 
hftvo rooontljr voportod thot tho onido pvopontiMi of folyi oonjnpao 
flron oabbofo aloo oxhibltft o dotAlo j/M iqptiaMi ot pR 5.0 ftnd t.O. 
Yho oooond pR optiann of tho pnriflod ohioten livor oanao hod not 
boon oboorvod in thi onido oa«|M pvoporatioa (ooo SooUon XI). fho 
pooolbUltjr of owdotaoat ialdbitoia la tho orado proporaUoa ahioh 
ialorfbso vith tht ootivity at Mo highnr pR optiwa (5.2) is 
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jkmittLU bttff«r mn wA f«r *ai»i MliMi* «hreMt»gr«plqr, i t 
is elM«rv»4 thai tk* •atjM totaks teim into aMUtr mtlftHSMt 
wtlfH «eap«Miito ( M M •ntjrMtlMUy ac i i^} . This taraaUwtt 
of ih* •«iyi | i i M«Mp«idl«4 Iqr « d*«nM« In •!!•/•• activity at 
tha aptiaal pR ( i . l ) aa tMll m a aota tbaa paraportienata laaa 
of aativitf at tli* taaaaA pR 0pt1mm (5.2) (tibia 1}. llnM tiMW 
plHMi]^ ta aonavBtvatioaa vhiali affitat tha selaettlar atatbllitr and 
aatiTlty af tlia aB«yM aajr b* l^partant i s tha phgraioleciaal aentrol 
of foXyi aattjngas* aatlvit/ i s 2iZS* 
Tht partially purif iad haatarial and th» dA^Vrnn pwatanta 
ansyaa pxaparatiom imra raportad to ham twaqperature ^ i n a of 
3$H^ and |2^C raapaativaly (3, 7) nharaas tha hog Iddnay ansjraa 
was xopertad to hcva a tMqporatora optlaraa of 15-4^6 ( t ) . Ohialara 
livar tiftjaa ahana a wido taaparataxo aptiawn hatnooa 35H;G^C. 
Addition of 1i.9ri< jSHMraapkaathanol aotivataa tha onayM 
(Tahla S). Tha laao of anayaa aativity on dinlytia of tha aaraapto* 
athanol-traatod oa^rw whiah ia svatarad on ftonhar addition of 
•araaptaathaaol aagftota that Aiahin llvar UHfl aoa^^aoo fofnisw 
intaft thiol grofopo for aativity. lUyl aoajncaao propavatiana 
f»ea hag kidaay, hlaod platan tad tha gioaa laavaa aia alaa lapariad 
to ho aaUvatod hy thialo Ul, 15* 17). 
t«wra Hi A. (40) hato ihaifa thai tha anhhagt oa«yaa (vith 
a oharaaloriatia doiihla pR optiaai al pR f .0 and t.O) la eapthla af 
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«a.««rl«f ptoMjrlp^ljgUrtMaiU* to t l i t i r aoatt^uiautftM a i pB 5.0 
vteMM tlM p«l7^iitau(to« am dacrad t« wOj ir i |^i i t«Mt* l«vA 
•ti p i «,0. Ulwtter tUa Mtivltjr xwpraMiita twa amgrMW ar a 
ali«a« aiiijiM ttitli twa i i f f i xaa i pR opitea m M l w ta ba aaaartalatt. 
teplajrlnc ajrattotia radlaHalteUaA ptarogflpalyiilntewtaa af Tarjl iv 
ehain lai^(t)i« Bowa and Silink (42) hcva raaantly abomi thai Iftofiaa 
Xlvar aoajitgaaa pfvfafantialljr dacvaa lonftr aiiaina and that tha 
pratanaa of oc •fapilda bonda teesraaaas tha anajfaa aotlTitx 
aifniXlaaatly. lit hava faimd la thaaa ttadlaa that p«crlfiad ehiahaa 
l ivar falyl aeaJagMa dlaavaa tha taninal Y<-i '^iitaBgri zaaidiMW af 
ptareylpoljriptatMatai aaqaantlally ta fiaaUy yiald tht aarraapandiag 
ptaraylaanai^ataaata at th» aptiaal pR (A*^ )• A ptarajKL-'V •> 
elifoifLttta^jl aadopaptldaaa with a mlt iatap aaahaniaa of hyd^v^-Jii* 
has raeanl3jr haan rapertad (A9, M ) t^r a parlfiad ehiek intaatinail 
anajna. 
I t aajr ha notad that tha (apparant) 1^ (0.83 x 10*^ff) 
arrlvad at for our aaajr*" lit for • apnaifia aonjugatad aaiMtrata 
iria., l^-Mtl^tatral9droptar«iyltatra^ttt«aata. Siaaa tha aaahmiaa 
af aatlan af tht OMgnat iwailvaa a aafMVti j l taaaval af tha 
taninal'V-i^ittaayl liidttft^ mm at a t tet (aaa He* 3 ) , tha 1^ 
^Am and tha V^^ v i U d l f f t r , dapaadiif a« tha aMplaarity •£ tha 
aaiiliifatad f«aiata a<hitrata in i l t iad. Agata, aoalnfataa af lanar 
iwipligltiaa ( i i * aad trtigiwlaiataa) hava an abar?ant aiarahliAoffiMl 
iiapaaat (ahaa aaaapid with &aMi l ) (9y lS) •"< v i " * * ^hMa tapvaaaat 
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intonMUt* pro«Mt« Anriof tlw f«ljrl ^mivgrnf f9kU; tteir 
pVM«no» iMid.4 iiil«rftf« with %b» altrobitlvciMi d»t«niia»tl«w 
of ilM r*««ti«ii «iiA pffwdvvt. 
tlw •ntjnw •^•QttU It pMltiir»ljr «b«rgt4 suggMtlng that a 
•o«i4*raKl« ffaetlan of Vm Mpirtla aai |^«t«il« aeid naUnm 
obtaliMt en «Miiie MIA analjrsift of tht ]>x«t«ia hyiirOljrMt* Mgr 
te prtMiit Mi tteir Mii«» (vis. Mpargiw •>& glwUniti*) ia tlw 
fttAt99 taaywi (4fr). teino M U oMpealtiaa or l^ii^ oostonto of 
thm portially purifSod inroporotioat of foilyl OO«JI4(«M £»«• otlior 
Botaral Mtfcorialo Iwfo noi oo far IMOB raportod. 
Our raaulta on tho aMlao- aatf iha aaxltosjr tomiaal foqaanoa 
analjioa mtgs^mt tht pratoiMo of two dlaaiailar poljpaptUa oiMiaa 
in tba aativa on^ma. Tha Idantloal aHino-taxminil raaidaaa for 
oaok polTpoptlda voalA aucfaat that thita and of tlia peljf^ido 
rotaina a largar dagraa of iMMiloijr, poaalblj inelttdlng tlia aotiiw 
alt«i, ainaa tl» OMllar peljp^ptiAa aaaponant with laoa than half 
tha noahar of aiino oaid rMitfoao ailao rotaina tha onajfBMi aetiiritr. 
Aoaordin^ tha variahlo longth of tho a i n ^ paljrpaptidaa noj ha 
4tto to tha diflhranaaa at tha aarhoiqr-tonilnal and. Tarieoa 
troatawota liha hi|^ phaaphato aanaantrationo aavOd prohahljr raauit 
in diotortian and oatoaatalTtia digaationa praaaading fran tho 
oarhoiqr-torBinal ond of tha ohain n t^o a omai^ loifth hojrond 
whiah tha aatalytia aita ia affaatod and aaayaa aotivity loot 
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(«•• "iMtalts* for tbt afflict •t iaamaiint phMphat* a»iiMalr«tiom 
•« i te Miivlijr and •!•• •t th» •BSJMM). 
Ividtntfi fVMi wf (•»<•) e»i •UetropheMtU ttiidiM 
•Ito ln!ieiit«t thai tiM nctlv* •IMTM eaii %• riMi«lirta into foljr-
paptldhra rtpratenilBg jfq^ piartnblx 4ifr«r«nk Mil** aanoMrle 
AunM «f tlw WKklf* amiTMa. TlitM ls«i9Bl4i poljrptpiiiM, iMiviaf 
Atftaran^ s|w«ltie a^lvlttMi my hmf an iaperiaiA ngslim%eirf 
vol* i s ¥iv^. B««|^  aai finaadiadc (47) and I«ikeifalEl (4t) hava 
in tfcair aarliar rapwrta aaggaatad tba pral)al>llii]r of two aanlacaaa 
aotivltiaa axiatlng in liof kidnaj^  toA hsamn livar, tout ae 
eoneluaiira avldanoa baa baan rapertad along tbaaa Xinaa. lyaoaoMd 
bovina eatfaapain B 1 haa l»aan raeantkljr raportad to axlat aa tuo 
laoanaynie ttaem (49). 
Sinoa mOA eonAitiana aueh aa Aaetx^^boraaia and tlia 
praaanea of lev eoneantrationa of danatnriQR afaata (aaa Saatiea • ) 
oould eauaa aiaaoeiatien of tiM nativa anayM into ita oaaatitnani 
paljpaptidaa i t ia poaaltd^ that otOj a aia^ f^ a intraoliaia ftianlfidft 
whieh ia aaailjr vadaead ia involvad in bridginf tlit twa aati'va 
peljrpaptiAM tagatbar in tba nativa ansiM. Haraaptaatbanal naa 
alw r^a inalttdad ia our atudiaa vitb difAiraat tvaateaBta (alaa aaa 
"Qraa aativation atudlaa* praaaatad ia SaeUan • ) tbat rawltad ia 
diaaaaiatian of tba abialtaa liirar foXyi oonjagaaa into ita aaUta 
aawtitaaat palypaptidaa. Boviaa aaidlaal plaaM ribaaailaaaa 
(Mloaa m 1) baa baaa raaaattjr rapartad to ba aada np of two 
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U»im.ml ptijp^piUm (50) hiMUfMW to Uffim pwcmMw BXIM« A 
(51). Th* iimrU •%nt«tw« ^f this hmim Malial plaraa • W I M , 
liidik* tlM «kl«teB li-vvr •aayM (tM •!«• 8««U«tt •)»%!•• iMi«t«n% 
«• 4«Batttriaff MadUlent, ta^ vat founA to te Miwliif* to portUI 
roduetioa ^ AltklotlaoittiL of ito atttro Aimafiio brUgM whioh 
oottIA bo «locvo4, roavatiof in tlM ooittrotloo of ito oomUtnoat 
p l^Tpoptidoo OMh vith luaf tht MlooidLor iMifM of tte nollvo 
on«3Pt. 
A aooa •«!«• of th* Md.ocnl«r v o i ^ f7f900 eon bo 
•xrivoa ot for tb* obiekoo livar onsyat froo our eonbimd gol 
filtrotioB (57*500), traorooo dowitjr groAioct ttdlffiOfitatioo 
(55*300) ooA SI&-itl OloebropborMls (6l»C00) doU. In rveont 
otttdiM boriat livor folyX ooaittfBse hos boon uutlgmd on 
iif>f»nncia«to aoloenlor woi^^ of 100,000 (JJt) and tba dii<^ 
tatoatlaal onajrMi on appcwciaoto aolooulor w e i ^ of 80*000 (M)« 
StMURT 
OpilMiB ooaAltlow of roootioa for tbt ivartfiod obiohoa 
livor foljl aoBjUfMO proparotioa ouob m tbo jM, tiao ood tbt 
toapototaro, oaayaa ooi mAwtrcto omotatrotioat boto booa 
Aototaiaol. Tbo pwriflod oaayao per^ p«rot&oa oadiibito tifo pS 
^ l a o (4*1 oliA 5*S), o trnqwrotafo u|itiiwi of 35^0^6 oai oa 
optlaaa oaajno ooa«oalr«tioa of 0,15 - O.X>atAiI witb <i,ffjm 
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i» l i M t f far to Bla. I K 9rt*M% an^lyvls •hmtU Um% th* y«rlfi«i 
•hiflBMi lUw • •mM Mq[iit«llaiUjr fll««vM ite temiaA > -^utaqrl 
I M M M M of polJipLutaiylfULatM flMUjr MlftMing tli> MB»gUt«ml •U 
pNiiMi. Aa i9f«r««l 1^ TsItM •£ 0.19 x 10*^ N aal a V M X af 0.09 «MM 
dataniitA f«r I'-MthilUtralvAripteMjautngLvUMte. fbaii damdwrttlieii 
«9«rlM«te ahaiiaA that 90)1 af t1» aaaiM aetivity la laat 110 aaa aftar 
lital laaaUvatlaa anA lOOK aatlr it j wai laat 900 Ma aflar teat 
iaaatlTatiaa at 55*0. thraaplaattmul aativataa tte ^Ukmn livar aaayaa, 
iaiiaatiaf \hm% thiol gravya ara vo^ a^ixai fbr aafclTatian. ndLA aonUat 
(total -SB, ftrao ^B and tlM iiaalflia -AJB^ eoalofila of 7.92, 8.03 and 
2.55 fH—ZmtHM aaajnM napaativoljr) *>A «dLao aolA awpaaltlaa (a totidL 
noabar of 424 ratldnM) of tte i w r i f l ^ mimywm vara AitandLaid. Aaino-
and oarbooqr tan ia i l and frov^ aaalyaaa aagoatad tbat tha oatyao la 
parobalgly aeapriaod t f two onqpaatieilly aativo but dloolailar poljrpaptida 
ohaiaa. An Idovllaal ll%->tandLaal laaidao, intlla* (2 meHm/mtHm aaoyao) 
aad aoBidantloal 00()B.4andiial vaaldiwa via., laaalaa and alaniat 
( l aflla oaaMMla anajnat) WOTO fdaaiiflod f«r thano two pAyp&pkiitM, Aa 
oteoiirod diatnbotian oooffioiaak (l^y) of 0.3t99 hy gA flltvatioa aa 
Sapkainc ft-100 aad a aailMslaltaa aoaffialaal (Sj^ ^ ^) of 2.012 t r maMaa 
doaaitjr gradtaat aodlaoatatioa analfaaa aiwMtad aa avoragi aAoaidLar 
woii^ of 56,400 fwt tlM «adiaaaoiato4 oaajno. Oar iSt- f t l olaatfofkoraola 
ojqportaaala luifa aiiffoata4 ttait tha aittvo ahiohaa Iftor foajrl ooa|«faaa la 
a diaario oaiqna aanolating of two aattiw hat aaaUaatlaal l«al»d p l^ypoptAia 
AaiMi }mrU§ aalaaiilar valuta of 43,000 aad It.OOO. 
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zmtcoQazoi 
•tmfam n^ m iUqriroOiUto fwditoUM of dlde1»ii l iT«r 
•aA gLuimdm •yattetM* of ehlsk miofy hat* ISMB shoira to h» • t lmUtoA 
bgr a vito •a r lHy of naf*«tei oskioat (l» 2 ) , orguHo Mrourials (9 , 4 ) , 
mrtUn t l iylwUe MiaM (9)> inorgaiilo iodla* (6) aaA ocrtala protola 
4taat«rvBl« Mwh m woa, tliioiiroft aai gMiiUint liTdroohlorUo (7 , 8 ) . 
Bridinet haa h—n praaasUa ia ttaa praviooa aaotion (Saetlan I f ) abowiiw 
tbat tlw pwrmad inraparatiea of ehialna l lvar fcHjl eonjogaaa ia 
aotivatai by raafanla wmt^ m atraafiaaihaaol. XOBIC atraagtl} affaeta 
OB aaajnaa vaaotloBi hava baaii diaenaaad ia taiaa of altarationa la tte 
aativitgr aeafflalanto of tha aubatrataa (9) aod alaatroatatla affaeta 
on ttaa aonfMaatioa of tha protaia Mlaoula (10). I t taaa baaa 
daaoaitaratad that aartaia traateaata aalaetivoljr daaaatitiaa aanj 
xafOlatorj' oaaiaoa hy dlanvtlaf tha ooMtrel or allaatario aita of tha 
aniiM whUa saiataialac or aa^atfUj aahaaaiag tha a a t i ^ l ^ of tho 
oatalytlo aita (11 )• laqpariaaata ara rapartaa ia ttda aaetioa to 
4aaaaatrata tha atlatHlatioa of foriflod ahiahaa l i tor folyl aaBJi«aaa 
hgr protaia dtoaaturaato aaoh at tvaa aai gaaaidiai h|<iraahIori«o. Tha 
MahaaJaa af tha ahatrrai aativatioa ia alaa raportoi oa. 
Aroa, faaai i iM hgriraaHUriia (hath "Ultra-part"), thituraa 
aat agroglaMa WMO a h t a i i * tfm Hkm loaaarah &obaratorioa» Oraagaharg» 
l ^ G 
Wfiw MfW slkiiaiB (»A), al^ UItM Mi •jrt««hr«M G «•*• 
fwrthm* ftrw tlfM ObMleal fiiapiy, St. Unit, NiM«arl» U.S.A. 
OktaUn MM ft pt9taai% •t OatlMlwa, Iitt A%«1M, V,S.A. ^Amrtm 
tfTpeia iiridblt«r VM a yrodnct of If«rthli4t*« SiAfllMideia 
tmpontUm, fxmheHA, Hra Ut—jp VAJi., H i tte «tlMr olMilQtfli 
•iplAgwd ia tte jnrMMinft stnadj win obiaintd ai Mi)ii«nt4 ia tlw 
VnrrtxMM Msilow (S««iloa ZXZ anA Saetion If )• 
CULcaBWOi Itnr folyl eoi^iiiu* WM pr*p«ar»4 aad pnrifl«4 «i 
dMOcribtd la S««iiin UI. flw pwA«d •laatM ef tlw «eti<v« •asyM 
pMk mm oonotalnUd Aboot 2-3 folA bgr IjriqslilXlMtlea. 
FiralMia ooatoni of ttw •nsjwi ynparattoni vat tetaxi^ntA 
aaaardliHE ^ ^^ attlieA af LaMty s l JA* (is)* 
Staak aalatlofls af ION waa* IK gaaalAiat luAraafedartAa aaA 
1.3M tldawta wava fvafarai im O.IN aaAlaa aaatata feaffitr eoaiaiBlat 
1$ aaaafWAa wlMaa f la i l 9II iiaa aA|«atad ta A. I . tteaa faaftato waia 
ataiaA fvaata at -«0*e ta allaiaata tha paaalbilitiaa of alarateiil 
aaalMitaatiaa. 
Aw Hai i iNAmm af I.S wH iaaabatiaa aljilttsaa aaataiaiA 
1.0 lA af 0.1N aaatata %«ffM- (aaataiaiat ^% aaaa«%ata), f l A.I 
l b 7 
MiAai»i«ff tttitiMA ootmv^aMam of una, tldoans or guaal4iat 
faHtoo^Oorite, 0.1 la tUjfitt^B (10 ag) of lOJS ymm% (JkMldl Bti l i l ) 
•xtrMt (oxtriMtod in IJS MoevlMito oontftlaiaf O.IN aoeUto tuff or, 
pK 4*1)» 0*1 i l inriftod ddctea limt wmjm pcften^Un (O.S ag} 
•ai flaalljr U*9iiM atro«|iiooth«n61. Prior to Moajr of tho routioa 
aixfcufot for aetlvity* tho I d i ^ t mrkixg eoaeontratioiw of tl» 
I^toia doBatMranlt (aooa la tiai ineubntion aixtiirm) traro foaad 
to havo ao oiRToet oa tho grouth rMpoaio of tftirtffi^ flinTllI JBUfll 
(A3C0 7469) vbleli «•• «Kplo7»d to MS^ jr tho roIaaMd dooonjasttod 
feilatei. 
For atadjriag tlio otfoot of pU, O.IK aodiiia aottato mad oodlm 
]^ i|dUK6t !mflte» of tlm pS raqgo txtm 3.6 to 6,0 U9f jaroptrad (13) 
end liufLtidtd la tbt roaetioa aixtara, 
%tpljOfi.n$ 1rHMti^ t«tra})3rdroptarojrlt«tra|p.tit«m«t« of 7«rala 
9«a«t CfiiBdMi tttllly) (•«• Itetorltfla nad Itethodo" in Sootioa 2V for 
Ito pnpsratioa) at mitetrato« MiehMllt ooaitaiit of puriflod otdekta 
livar felyl ooajaeaao ia tin prasonet of 0.55M arva vm dttomiaed. 
HM % YtlM of tte oa«jM «•• oaloiaatod Isgr axtrivolatiac tTam 
Uattftofar-Bark dotAOa rooipvaool pilot M maitratod ia Tig, 2. 
After oaapiato difMtiea nitli oliiok linar f«3jl OOQ^WMO, 8.5 OMIOO 
of li''«otlvlpt«ro3aaoHogl«iiaAt«« utra rolaaood por al of tte Torttla 
yoMt totralqrdrtytortfltotrai^ataMU prtpsratioa. 
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All thi ostioM ftuditd twr tlwJr •fdtoit «»v» eia«il4* aalt* 
Vila* «lM aidoM wart aU todtai lalt*. A2M8« « U th» • • l i t hero a 
wuAjr Btvina pB. Sto«k MliitieBi (3.0N) vt %tmm nagisks (tvafsU 
wat oitntt* MM •xMptioM vboM ooneantrcbloM IMT* 1.74N »A O.69N 
Mtptotlviaj) if«T« pnpartd in 0,1M M*tat» \nttm oonUliiiQg ^% 
•tooztevU. TlM ] ^ ma ttmOOLj adjwitad to 4*1* 1!te esticdM nbcw* 
•ffaetd tftra ttoditd la tfat abMoo* or prooottoo of 0.59N uroa iaoltidod 
Gi^ % M^^ » Mo^ y^ Xft^  and K** and tho aaioaa loeliadod for atudy MTO T , 
Cbj*", a20j**, SO *^- and oltrato^-. All tht iaeulwtion aiacfeunM 
oontalJMid 0.15 ag of tiii inriflod onaywi in a final vdiaM of 1.3 al . 
Tfaa omjnuKtio raloaao of folato activity iiaa aaoayad aieroblcOogieally. 
ftft taiirtwtfwrwiii gpfl StBhadfT g-iPQ flteraigtegaitiar* 
(ML olaotroplioraala of tha oiiajaa in tha {xraaonoa of turaa ima 
earriad out aa Ataeriltad bj Qerdon ( H ) . Slootropboraaia waa earrlad 
eat at two difftiraat oenean^atioai of voraat 0.55N and f .OH. two ad 
ili^foota of tha pnrifiod onayM tiara taatod in tbi iifaaaaea of 0,55 or 
8.0M araa. Tha gala aa nail aa tha rwndag pboaphata baffar alao 
aaataiaad tha raapaativa «raa eonaantrationa. Ck*eaa-liidoad e^lindrioal 
gala (7.5^) praparad by paliyMiriaatiaB in tha praaanea of aaMonim 
paraiOfalo (aao Soatiaa UZ f\Mr tha aj^ariaaBtal dataila) vara aaad 
M tha aappartiiw «adia. Ali^ piota (3Qyal) of araa-traatad aaajM 
aoataiaiag ahoat 9lyag of FTOtoia vara layarad ovar tha gala and 
I:J:3 
tfI«aU«pliox«tjtod. AU tte oonditiom wmfloyA for tltotx^plwnnia, 
•taiiiiii^ luad tl» dmtainiac proendnrtt tmr* •»et ly idantleal to 
tl»M dMoribtd for tte astivo OIISTM In Sootioa III oxesopt that 
iftMn 6.0K tunta wat ineltiaoaf olootroptunrosia i#aa earriad <mt at rooa 
tai|»rclinr« (ST^ 'C) to wroiA tba exTStilllsaticm of uraa at tim lomr 
tai^ parattaw. 
QorottatogncpMe pattama of tba obio^n livar mmym 
pnperatiow m Saphadtx CUlOO eotmm vmv elMo esamixmi in ti» 
fK a^ance of wrta, tim pro©»dtirts followsd wtwf m tteacrllJta ^ 
'io2?k j^ M Work ( if) . %^r»e »! portioM (l.S v? trrtrtain) of ti» 
porifi«d 9mym in sarasanoe of 0,55^ a»^ 8.CH araa wawi layaafad 
a«parataly oa idan&ieiOL 1.9 at 30 oa Sapbidax 8-100 eoOListm 
aqallibratad in O.QSM potaaaioa phoaphata buffar, pE 6.0 eon&ainii^ 
tba raapaotiva oone«ntz>atioi» of vrraa. IKUMaaiona of ttui gal bad 
«az« idanbioal to tt»aa daaeribad for tba ebromatogri^ pbie daterai-
nation of tba »>l«eiilar waijE^ of tl» nativa ansjRMi (aaa Sootion 270. 
Sltttiott waa affaotad vitb 0,am phoapbata buffar, pH 6.0 eontaining 
0.S9M or 8.QK uraa. tiaenm «3. fraetiona vara oolleotad on tba L8B 
aotoMtio firaetlon eollftctor. tba pxotaia waa aaaaurad 1^ Lo»vy*a 
Mtbed (12) and tba foljri oonjnfaaa aotivlty of tba fraetiona waa 
aaaayad aa daaoribad aarliar. CtaroMtegWiplqr in tba pnaanoa of 
O.SJM una waa earriad ottt in cold at 4^0, wbareaa with 8.GH uraa 
tba obxvHAtograpby WM carried ont at rooai tvnparatore (27°C). 
Melaeular waii^ ita of folyl eonjucaaa in tba ^^aaooa of 
Q.5SM and 8. ON uraa vara dataminad hy SSB.^1 aIaotn>pboTaaia 
J6:J 
Msvnfelalljr M dteseribtd 19* Wvter moA Oibont (16). Th« mrk»r 
ponottlm of kaotftt aelttcular utiglxt, ovr %tmfm pfpaxtAtom, ttm 
ftl« M tf^n M the xwtidqg photphatt bufftr eontaimd 1l SOB. 
BBvim roroR albaKia (68,009), GC^OIMS (60,000), aZd^Usc 
(40,000), tryptitt inhibitor (23,000), nsmgLobia (17,000) imdl 
€9%otitwvm C (1S,000) vmrt tte wurkor protoiw wtfitloyta. All tbo 
idoeUnei^ntie eoMitiow oqaoinid noro oxaetly iitntical to 
thoso dtseribod oarlior i s this iMietion iiM tint prsvious voetioa 
(890 Soetion 17), 
HDl9eiO.«r «foigfate n^nrs also dttoyadxna en Soi^ mdtx O-IOO 
g»l f iXtoatioa aecording to tbi sratbod of Wbitalnr and Asdravs 
(17, 18). A 1,9 X 30 oB Sopbadox 0-100 oolnan was praparad aa 
aaseribad e«!^i»T (s«a Saotioa 17). ^^ void ^dkvam (?o) of tba 
eolunn ara^oyios 1|S blx» daxtr^ aixl ti» eXution voltnaa (V )^ of tba 
variowi aarkar protains of kmim aK^ecdar tiai^^ »ara dat«x»inid 
oc alxttiott uitb 0,OSK pboopbata buffer, pH 6.0 aaeaetly aa daaeribad 
ia "Matsrials and Hethods** of Saetion IV. Baeitraoin (1,4!^), 
Qjrtoohxiona C (ie,400), baaf paneraatio elig^ BotiTpaliiogaa A (25,000) 
and bovlno albomin (67,000) mxm tba »arkar protaim aaiplUTad. 
finally tba etilmn ma oqnilibratad witb pboapbate bttffir eontaininf 
0.59M or e,m ixnm for tba datamination of •« of tba 0,5SK or 8.0K 
laraa-traatad aoayaa oaployiiv tba raapaetifo boffara •» tt» aluanto. 
tba pretain eontant of tba olvtad fraetiona waa Maaorad bjr leifrsr'a 
•atbod (12) and tba fol/ l oonju0Mia aetiTity MM aaaajad aa daaoribad 
•arliar, IJiatribntion oeaffLelaiita (l«f) of tba aarkar protaina of 
J b i 
knoim mOLmwlte wi0iA «nd tte mmym mn oaleiiliit«4 sud th« 
mpproxSmtif aol^ettlar mt0it» of tim ttodlatoelAttd (8. OK urva) 
•ad tha diasoelmt«d <0.$SM imi«) eniyM protein oo^ponints titr* 
dftttnimd M dMorltea in tb» pnvious stetion (Seetlon Zf). 
BSSULIS 
StlttolitlQP Qg >«•?— ttotiirity by mroa aiid fttarriiMm hT^tepcMog i^ 
tim tffftett ef ftaeixsm ^notntratiom of toma and goanidiot 
I:^ ydroeKlorid0 on 1 ^ spteifie aetiyitlM of t!ba tatrlH^ amym are 
prasantad in f ablaa 1 and 2. Xr^nMlsg oonomtratiom of vraa zwavat 
IA a ocrlsid ia^raaaa in f t ^ l ooqjngasa aotivity, iritb naadmm 
atisolatloit (tfsoot 5*>£dld} ooeunli^ at 0,5SM. Gbianidine liydroel^ toxlAi 
at 0.05M cottoazitration atlmOLatad optimally about Q'-tcHA, Xooxaasing 
tt» coti^ ^ntratlouB of ursa abova 2.CK rasultad in a lucrtod inhibition 
of t!» umis^ activity. Siailatly an ineraasa in l^et eonc^ntration of 
goanidine i^ 'droohlorida abova O.tM raaultad in a ttarlnd inhibition of 
tl» folj!^ oraijt^ twa activity* 
^liooyaa maika tba othar two raagentt axntiniid» markedly 
inhibitad tha Iblyi eenjngata aotiV^ity of ehiokaa livar evar a tfida 
range of ooaoaatrationa (aaa Taibla 3). A lOQjE inhibition of the 
ansim aetlvity oeeorred abara 0.9( oeneaatrationa of thiourea. 
faanffncf flf ffP< 
rif, 1 illuatratea the effaot of O.SJM taaa on tha activity 
of l^ialean liver fialil eaajngaaa aa a Amotion of pH. It ia edear that 
l b < ? 
Tablet 1 
m i o r Of OBBA m rm Acrirxn OP mmmi micmn tmsL FOLYL GOUVGUISB 
I nil l u — — — I 1 B T I / I I I i « , r t i i w » p — • » • — • w — • — l i i i i i l J I i III mil mil iMim mil i ii i i n i • • i i n » i » » i » i — i — — — » 
0.0 267 
0.CB5 m 
0.05 M9 
O.tO 481 
0.15 6Sfr 
0.20 751 
0.30 791 
0.40 1,137 
0.50 1»240 
0.55 1,342 
0.60 837 
0.80 589 
1.00 354 
2.00 331 
3.00 187 
4.00 178 
5.00 72 
6.00 0 
7.00 0 
7.69 0 
I b 3 
iifS0r OP <msmiM wmo(MMJ!M OK TM kcsMut 
Cr FDRXr2BD (^(JKEI tlTER FOLIZ. CORTOOASS 
0.0 S67 
0.25 308 
0.05 49^ 
0.10 331 
0.20 204 
0.40 9S 
0.60 72 
0.80 49 
1.00 35 
1.20 24 
1.40 3 
1.54. 0 
I b l 
KFfSCr m THIOQRSA OK T» KSBOl CP 
tmitmi CBZOGSH L I V S TOM. COlilllQtSiC 
° ? f l ^ ^ f Sp»eme activity 
0.0 a67 
0.0^ 1 ^ 
0.20 U7 
0.3c 75 
0.40 m 
0.50 13 
0.6c 0 
O.PO 0 
1.00 0 
I b l 
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Yig. 1. Effect of urea on the folyl conjugase ac t iv i ty of 
purified chicken l ive r preparation as a function of pH. 
MaxlmaT. specif ic ac t iv i ty of the urea-activated enzyme (a t 
pH ^ . l ) was taken as 100$. Control (untreated) x x , 
Urea-activated o- -o , 
IbG 
Vbm Msiawi ttteaatl«n of tte MugnM •etivlty ooetnrvd at ttm 
opilna pR i.1 in tli* prM*iio» of •timilrtorj oonotntratioii (0.59M) 
•f «f«a. Alttaofugh tto ehwaotarlttle doubl* pH eptiaa of tte n«tiv« 
•nafm WM also •lloltad in tht pf»«an«« of 0.55M ur««, than van a 
alifht ahift 91 tlia aaoend pH optiwa to pH 5.9. (Ite aoeond pH 
optimal of tha nativa anajma appaara at pH 5.2). HoumfT, no ahift 
•f tbi first pH optianai at pH ^,l vaa dfaaarrad aa a roault of tlw 
aetivatiaf 0.5SM uraa troataaint. 
HInhMlli nftfiilint* 
Tba LiaMoavar-Sttrk doobla raeiprooal plot of tha pariflad 
anajraa in tlia praaonoa of 0.5JM urea aaployinc tha iacilatod IrHMtbyl-
tatrahydroptariqrltotrafflataaata (aoa Sootioa If) M anbatrato ia 
praaantad in Fig. 2. Extrapolation of tha plot ohowod that tha woa-
atianlatad diiokan livar oaajnaa haa a 1^  Taliw of 0.59 x 10"^ anA a 
%gjx of 0.10 for H '^With/LtatrahydroptaroyltotraffLutaaata. 
« 
W^tmmt of Mtinna ami art una i 
laparlaanta on tha offoet of aatal ion additiona ahouad that 
2^ 2^ 2'¥ 
addition of aona aono- and dlvalant oatlona auoh aa Ga « Nf , Mn , 
H* and K^  had a atimaaterjr affaot on tha aativity of tha pnrifiad 
ahidcaa livar anajaw. Ho«#avar, othar aonovalant oatieno auoh aa Id 
and m^ and divalant natal iom auoh aa Oa'^ , 2n^ ,^ Fa^ ^ and Ba^ "^  had 
no affoet on tht nativity. Tha naxinun atJUtOatorj affaot tfaa ebaarvad 
with %^ and Mi^ '*'. Tha order of eation aeti^ation of anaywi aotiritj 
iraa in tin aaquaaoat Hn**, fc* >I*>Oa**> H^*. tha ionio eonoontra-
%ioM at vhioh falyl oonjnfaaa vaa naxinally aetivatad diffarad flroa 
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N - C H H P t Glu^ ), AJ M 3 A t* 
iN-CH^-H^Pt Glu^ I 
Fi«r. r . Linewesver-^rk dou> "• ^ reciprocal plots for th» rist'^i'^ination of 
*'iehaeli3 conatarrb of urea-c-'"' •''6ti="^ . chicken l ive r folyl conj-5-?'-»> ^T-.^T-. 
l^ '^ -ffletbylH^ r^t'tl-a ;^^  as aubstr- ^ontrol (untreateci) x K 
as t i va te ' o o 
Ibo 
ioa to ion. 'Dam a sixtMn foGLd Mghtr oonotntricbioa of Mn^ ^ M 
OMparod to Vm*^ waa mevataxsr for an aigfat foild atimlation anr 
tha initial aetivity (aaa TalOa 4). 
Uban tlM ineabation Kisetarea oontaioid 0.59< uroa, a •ncftmn 
atisQXatovy affaot on tha mmjfm activity vaa citaarvad nitli Ga • fho 
cation aetivatioii of ti» mtmyam in tba praaanea of 0.9!^ uraa «aa found 
to ba in tfai foUoirii^ aaijiiantial ozdars Ca > !far*> Mg > K* > Si**". 
This aetlvatii^ ooneantratioB of tha eatiom in tha praaanc* of uraa waa 
again atpandteztt on tha aptoiaa of tbt cation atodii^. Whila n^* 
aetivatad Pm Jtatlr® amspia naxfttallT at 1.6K eon(^ntr«tion, tlai saadxal 
activation Sa ti» pxasanet of 0,55*1 towia oeoDonMrt at C,4H eoReBHteration, 
falbla 4 sfcaws tha affect of TwrtLow cationa on tht IbOyl conjugwa 
aotivity. 
Miong tha anioiui atttdi<id for thoir aj^^et on tb® anx^ nte aotitrity» 
CS^  and 1" activated folj^ eonjngaaa wharaas othar anions such «i ^^z '^ 
S20|2« and (C l^RLCL)'"'(citrata> inhlbitad tl» •raym activity. Moit 
potant inhibitory affect ttaa dt^ arved '4iXh tha trivaX<%nt anion oitrcta. 
Tha soquaafcial order of anion inhibition on thi activity of tha purified 
amOTM vaa found to ba in the orders i0^fiAff''> 80^ > SgO^  . CQj 
and f aaas to ba atSwolatory at loiiar ionie cmcentratione (see Tdsla 5). 
On tha othar hand, in presence of 0.59t uraat tOl ^a anione atvdiad 
vera £bttnd to have a nerkad iiMbitory effect on the emonse activity. 
Whila CG^ "^ and X** have a atlaulatofy affect on the native ens^M at 
loner ionie eeaeeatratioae, both thaaa iene aarloidly inhibited the 
enayne activity in the pzaaenee of 0.55lt nrea. A^ng the anione atudiad 
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in tfat prtMne* of UTM, eitr»t« iom vvn toaaS. to b« «o«t potvnUy itMbitory, 
tbi follotfiiv teii4( thi sacpta^ of anioiMi in d»cr9«Biqg erinr of inhibitory 
•ff^cti ((^ %07>'"> S0^ "^> 3r> 8gC^ '^"> C% "^. CWly about s «drdi of tl» 
origlaal aetivity of tbt (0.5SH) wnm aotivatod •nsfM tiaa loat i s 
tte iirosoBeo of 0.6K oitnt«» vhtvoas 100^ of tlw aativ* aiaEyM aetivity 
via lost at tMa eitrata oonoaatratioa. 7tf£La 5 rtpxaaanta tha 
offset of variotta aalena on tlia fdLyl wnjui^a activity. 
Hg. 3 lUtntrataa tha peil^eiflmtiM gal alaeteo^ratic 
pattens of tba ehioloa Uhnr aasgsa obtainwl ia tiaa prasaaoa of 
0.5JiS and 8.GIC nvoa. IHjraetion of sigratioo of 1 ^ iona ma irtm 
top (4<vo) i» tba bottoB («<va). Hb aigttLfioant ebaz^ in tba 
atigratloa pattam of ^M OBI^M «aa obaarvad in tiM lowaaaoi of 
0.S5M vraa vban Ofaqpartd to ^lat of tha nativa ansTDa. Tha 0,55^ 
lavaa-aetlvataA an^ fMi aadbibitad two aoti'va apparantly acmonorio 
oe^poaaata (fig. 3, gal a) al»ilar to tba aakiva aaayoa in tba 
abaanea of vtraa (aaa Fig* 6 in Saetion IXI), On tba othar band» 
vbaa tha anayaa mm ^ raatad idtb 8.0K «raa» a aiaipLa IMMI ia aaaa 
(rig, 3, gal a) inrebai^ auggaatiag that a raadoa ooll 4anataration 
baA oeaimad, 
Iha piataia aai ita aaaywa activity pattanM ^btainad o» 
Safhatox 0-100 ahraaatBagni^ ia tha praaaaoa of 0.5SM and 6.0K aaraa 
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Fig. 3 . Polyacrylamide gel e lec tro-
phoretograms of p\arified chicken l iver 
fo lyl conjugase in the presence of 0.55M 
and 8.0M urea with and without SDS. 
Gels a and c represent the e lec tro-
phoretograms of the enzyme obtained in 
the presence of 0.55M and 8,0M urea 
respectively ( in the absence of SD6) 
whereas the gels b and d represent the 
SDS-electrophoretograms of the enzyme 
obtained in the presence of 0.55M and 
8.0M urea respectively. 
ir3 
V pMMBUd la rig. i . Two pr«t«iB p««l» apiwarad wten tte 
ehiektB llf«r •B J^TM U— OaoamtogrmfltmA in th* pr»Miie« of 0.59( 
iiMa both of Mhloh vor* onajMiieolly oetlto. Tlio tint poak 
•ppooxoA at on olutloa ^tlvm of S3 al aad tba ooooad ooatpoaont «b 
an oltttloB rdlmm of 60 al. Oa tho othor haad, tho inaotlvo 
^retola ia Iho proaoaeo of t.GM uroa olutod •• a alai^o poak at aa 
offlttoai irolaao of 50.9 al. tboao tlirao protoia poaln uoro furthor 
oxaaiaod for tbalr aolooular woi|0ito (MO bolow). 
•nd itl fllltntlnni 
(a) Ml^ftl tlfflte9rt»nBlia« Moloeular uaiRhta of tho 
two aotlTO aoncMMrie protoia OMpoaoato of tho oaajrao diaaoolatod 
ia tbi proaoaeo of 0.59M uroa vara (Fig. 3, f d b) fotmd to bo 
alaoat aiailar to tbeao obtaimd for tb» aativo onayao in tho abaono* 
of una i .o . , MfOOO for oat poljrpoptida (ralatiTO •obillty* 0.487) 
and 18,000 for tte otb»r polypoptida (rolatiw aobllity, 0.824) bj 
Sm-^1 oloetrophoroala (ooo Sootioa H), Tte uadiaaooiatod inaetiTO 
on«|M adlooiiLo ia tte prooaao* of 8.GN uroa (Pig. 3» g*! d) whieb 
p^poarod m a ai%lo baad (rolatiTO •ebil l tj , 0.376) oa SOB-gal 
alaotroj^rMia bad a aolooolar w o i ^ of 58,000. Pig. 3 aboMS tte 
ao^paratlfo gal pcttoraa of tbi 0.55M aroa-aetivatod aad tte 8.QN 
aroa-inaottratad ebietea llfor oaayaa obtainad oa SDS-diao g«X 
olocstropteroaia. 
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F l ^ . 4.. Chromatocrraphy of pu r i f i ed chicken l i v e r fo ly l eonjuf^asft on 
^ephaiex G-lOO in -the presence of n.';5M and ?.nM uroa . FoTyl r.onjuji;ase 
a c t i v i t y o o , P ro te in X X . 
^ 
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(b) QA ttXtn^Um* te SmfhaOmx CIOO gtl filtraUoa 
(tte gti, b»d • ! • • ant tht oonditiona oplaiyvd var* Idantioia. to 
ttaoM tesorltwd la 8«etion 2f for tha aolaaolar wainlit datarainatioa 
•f tte natira aaa^M), tlia two onayaaiiealljr aotliw protain 
eosponanta of tba aasj^ M 41aaooiatad in tha praaanoa of tha 
aetlvating 0.S9H uraa eonoantratioa hnra olwtad out at 53 • ! aad 
tha 60 al Olvtlatt volwaa raajtaotivaly (Fig. 4 ) . Tbalr dtatTibutloa 
ooaffieianta ( 1 ^ ) wova oaleolatad to ba 0.4365 and O.56U raapaetivaljr. 
Ttaaa on SapluMlax 0-100 gal filtration ona oonatituant p^Ljpaptida 
it^, 0,JJ95) ia indieatad to oorraapond to a aolaottlar noiglit of 
40,000 vharaaa tha ethar oonatituant poljrpoptida (1^» O.5614) eonfona 
to a adaoular n a i i ^ of 17»000. Tha 0.GN uraa-inaotiratad anayaa on 
tha othar hand alutod aa a aingla hoaegonaoua paak <m ehronatograplqr, 
at an alution voliaM of 50.9 a l , tha K^ T^ua of whieh oorraaponda to 
0.3077. Tha ly^roxiaata acCLaoular u a i i ^ of thia inaetlTa protoin 
vai aeeordiniiLy ealouUtad to bo 57,000. Fig. 5 illaatrataa tha 
ataadard calibration ourra plottod for Tarioua aaritar protaina of known 
Bolaoiilar woigfit uaad for tha ooaparatlfa datoraination of tha unknown 
a^aeular woighfea. 
Tha aua of tha aoloeolar waigbta of tha two diaaoeiatad 
aetlva oMponanta of tho ohiokan lifar anayaa in tba proaanaa of 
otiaulatory ooneaatrationa of ntaa obtainad aitbar bjr gal fllgratioa 
(40,000 • 17,000 - 37,000) or bjr SDS-gal olaotrephoraala (44,000 • 
18,000 « 62,000) waa appraadmitaly •mm aa that of tba natliw ansyaa 
(57,500 by gal filtration aad 61,000 by SDS-gal alaotrophoraaia, aoo 
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S«otioii XT), not tbMM dbt*rv«tioiai ooaflni thst tin •imym 
mOMocOM i t pxolMlfl^  ft dlwnr eaqxria^d of two cttftohod poljpoptidt 
ohftlat (19) ia i t i mtivo ttato •• ouggMtoA in SoeUoa H, 
OBCOSSKOr 
Uroft, tlHottrea, gottnidini f^^&rociiloTiim and tl» eiBllar 
rtagontt af» gewrglly Iwllafvoa to ftltmr tl» soooadftxy and tostiazy 
atimetttro of protoiaa in adntion tliant^ altoriiig ttio aetivltgr of 
tfaa ofUQno aoXaexajt (11). Tha irasant atixdy avggetta tbot lotr 
ooaeantrationa of una anA goaMdim l^ drooKLorida iadaea a f svouraKLa 
tltorfttioQ of ti» aiayBa atraeture eanaiqg atlaBaetioa (tqpto about 
5-foXd ID tte pxaatnea of 0.59t vxoa) of activity. Tha kinatio data 
pmsaiitod indieataa that ttia atimlatovy conoastratiom (0.55K} of 
oraa daoraaaad tha 1^ rtOm of tht anayM to 0.59 x 10*^ l^ ron 
0.83 X 10 M for tlM natir« ataiywi iadieatii^ a graatar affinity 
for tbi atibatrata in praaaiHsa of thia ooneaatx«tion of nraa. 
Tha aotivation in praaanoa of 0.S5M «nia daaerlbad in tliaaa 
atttdiaa oo«CLd raault frai a favonraSOa ebai^ ia anqfaa eonfex«ation 
«hioh alao raatCLta in diaaooiatioa of t3m nativa aniyna into ita 
aotiva oonatituant polypaptidaa. Tliia ia aviSaot frcai onr data 
obtaimd froa ft l ehreaatofrapbie and tha SOB-alaetrophoratio atndiaa 
OB tha aettrated aaajfaa. Thraa ebaarvationa, aa alao tha avidaaea 
praaaakad alaawhara (aaa "Bwralta*' ia Saetioa Vf) auggaat that tha 
JV[] 
Mftlv* ehioletB Umr •mym U mawfltialljr cmpoMd ef Xm polyptpUdm 
of vmtfial tthaia X«i«lbi pwhmj Xiidctd toflttlitr •Wmr tJsttm^x 
aimOfid* or hfAtognx boate (19). Qtl «X«fltrq^vwij of tht 
mftifo OfHiM Ato Toniltod in o olalUr oopanKtlen Into i t s 
ooQttitoint Mtlim aoaoMrio A>nt (••• Soetion ZZX)« 
fl» pmMWB of aoiiivatiti; mnt^vtnAiomot vnm tiSjui tvmxts 
m »iMil»T diasoeiatioa oS tho mrttvo djwiyie omgnMi tnio its 
iadlTiaQtitl. poOL^ poptMos, tbarol^ jpxvbi^ biXj iMoniMiJig storie tdtodbtmnet 
of tlio mftivo OURTIM and ««sultlBg i s « iitinnll«l^ •etivlty of its 
inaiiri&QSl pidjrpsptids eoapoostito* ^ ess bs obsorvsd tbst tlams tuo 
dlssooistod setivs petlyptttMOiaa havs difl^xont spsoiflo sotivitiss «• 
tl» lover BOiloexdLsr M i i ^ eootpowot bcviog about £-£batd Mi^r setivitgr 
timi& tlw bi^ MMT aoloouisr wol|^ eampomvA (Fig. 4) . 1% osn 1» osXoal«to4 
tbct tbs opseifle aotivity of tbo bigbsr aoa^ealsr iioiglit pellfp»ptSi» 
(9S5 B« foXftto nasssod por ag protoia) and tbat of tlMi Immr noaoetilar 
iftiglit pal3nC)S!>tido (941 m folKto vsloassd psr ag protoia) at* ifbont 
2- aoA 3-fOia graator than tbat of tha andllssoelitod aati-vo oflS3Ws 
(290 i« fiDlato xoloassd par sg protoia) ttaaa rastilting in s total 5-f^M 
atlaoOation of tht aetifitgr* At bif^isr eoneoatratioiMi of thoso 
rsaganta, bosofsr, a randoM eoil danafcaratiott oeeunod vitbeiit 
aoparatioB of tbo iadivldatfl pQlypaptidoa and with loss of eataljrtio 
aetiTitgr. 
Cations and oertaia anioM at ortlaal ioaio oonoantratlona 
also stlssaato obioksa li'vsr folyl eei^ agaao (aoo^Boaults" )• &t 
Tiav of tbo ralatifOljr tiigli oonosolratioB of tbo ions rsq[iiinid far 
1 /3 
ttl»a«tioa of tlM MnopMi i t tmmam th«t this msti^rutttm 
of the •mpm aajr te dM to an ofItiot of ienio •tittiiylli ratb«r 
tfaMO a tpoeifie ion vtgalxmmv^ ttr omyM Mtivity. Smi otrtain 
iU ADA aenovalont atti l Imm oudi M »^^, (k^ ,^ Jk?* toA^ uA 
•Blow nieh as t" (at lowar eonoantaratioiit} aetlvato tba tiiiolMii 
livor onjsjae wbf«r»fts t!» otlMr anloat memly eitncta potantly 
iDMblt the amym ftetl'Vftjr. (Strata at Xeif ooneei^atloiia ( < tO/mtiX»B 
per »X) v«i dtmswe^ to !!»sve a »%im&gAarf eff^c^ on tba •tmym 
activity wbarean vbsa its concentration ww fdrtbar raisad l)^ 
aboiot f^o-foiM C > ISO n^adlas par t&)^ i3m axsjmi aetivity was 
itthibitad (VIsvaiSLtban, Q,, oonisnatieatfi)* fism eitrata aatns to 
bgn a ros^iAory contrcO. orar thd ofaqpa aetivity* Avian paaez^as 
and tba blocd jilssma f<d.yl con^ases hsva twos vapcfftad to Iw 
tttiHttXatad hy Q^* aJD& Ag* ions reapactiiraly (20, 81). Bmim 
livar amyaa on tbs otYiar hvnd im<fiix9» 2ir^ for itaictaiiiing its 
stability {V2), Bvlktohramaij^a^MLlMiM and bila adds mioh as dtocoy-
aad obonodteoKir olnAic aeids (and elioXic aoM itsalf to a Xassar 
axbaat) vara raportad to h«ra a marlcsBd iiMMtory offset on intaatinal 
and intsatiYia amoosal foljfl oonjttsssas {^"HfH)* Xn oaxOiar atodias, 
di|>hanyll?ydanfcoin and ail«ntin w«wi r»|»r*«d to partia3Jjr inhibit 
inlMiiind. foil^ conjugaaa i s y^Ss^ tbaraby lonarit^ tha aaraa f^ala 
XavalSy fblloMd by asgaloblaatio anasni* <S5, 26). Hoiiavar, latar 
m*k by Bsmiteln (93) and Banf!^  and IQnudiaok (27) sboi«d that 
tbaac* two ntngonta hava no ishibitioo iB litan on tba aotiTitlra of 
fartiaUy puriflad istoatinal, livar and brain fSol/L eonjngaaas. In 
i 3 : i 
our stHilM vtetiem MlliOar •omtitiwata 111m w%Um {lb?*, 9k*, 
it, (k *} •timO.mU tht Xtnr f<flji oonjugw* wMltt otiwr saiow 
(plioapluKto, eitrat«) aiv itihlbitoxy. Th»M i s JQUJQI ebB«xir«tloai, 
i f vAIA i s 3iSfi» oonid Mxm as iaportant r»goiUtef7 ag»nfe« of 
pl^ieXogleal tigalfieaiiot. 
IJrea stSmlatioa Invtflvw dittoeiction of th* mtlvs dlaor 
«ni3n». Iftehflnlni W tiMeb oiKtlonsetliwlaf tte omsma aeUvity 
e i | ^ tdlA and A ftetliar ttfo t o / fold in tl» proMoea of uraa 
Cstsc*'. ar In the c«s# of HoT*) lias not b*»«B ia»afltlpi1»a by na ao 
f«dr. Bw iRi)oI}«mie3 of stijanlatlon mSj^ ipoaalbly ion^Ya ftottisr 
ttm ustivity of ehitiam livar f(£(yl Qon|aie^ d» uliieh 
eataljraaa daeonjugation of ftdiapolyiLutaauitaa to tl»lr sSaQjla 
fofwi of folatm, ia atianlatad 9pp)mxim.Uly^ 5-fol^ by 0.59f uraa 
and abotit 2-fold by 0.05H giumidine hyeaxitmjariS»» Thionxraa and 
hi|^ ooaoantratioiia of «va« or gnanidiue hydrooKtoridi} wem iiMbitofy, 
VThila atSanilwiiBf oonoantratioa of vanm (0.55H) acaa not altar 
tha najer pB optlaM of tha anayna (4.1, wbara Htm activity waa 
ati«aatad aora than 4^fe3jd), tha aaoond aisor pR optlMM (5.2) of 
tba aaUva aaayaa vm aUfkad to around 6.0. H tba optiam 
stianlaiary conoantratien of voraa, tie anRjma haa a loMwr 1^ of 
0.59 X 10**ll for tba attbatrato ll^-«ittiyltatr«bydropfearfljltatra-
gLntaMfIa indieatii% tba gravlar affinity of tb« actiratad amjna. 
lax 
nbtrvw itt tlM pnmtmm of 0,5dM iw»ft Qi hw a uxlMaB ttiviactafar 
aiS-gnl •ajietv«i^ei!«ti« anA S«i^i«itx (UtOO . ', fntamtloa 
•taidlut in tlMi {ersscBOB of stiacastoiy eiBiaeiKfiltm%i»m of vfta 
nv^alftl ^iit tilt imfcirt 9S9iyat na* diffjiocistoil l ^ c its two aotivs 
f)oisiteiiU.eal pelyptptSuBm oBmtttanim luering U» cniTifi «oiUod«r 
ifBi#ts of 42»000 «nA 17,500. Bantai ootl dUMtnvi^ ioii ooonmia 
1fitll01lt 89ptfltlOI! o f tfa» InfiiTldBia pfOjiptpti^M bttt u l t ^ lOM o f 
tetivity at hig i^tr (Kmcnnlraltoni fS.QN) of wnm, t l» nsroragt 
i»a;8c)aar »si#6 of tlMi aoniftarod oiisifM (59f500} tiotiig alaSlsr 
to tiMt of tE» inlwit laKliv^ omoffMi (9S»400). 
162 
BBIEBSHQBS 
1. Btrtino, JJR., Bioohla. Bi^j^qw. AAtft, Jg|» 177 (1962)* 
^, 3519 (1967). 
3. XaflafiMn, B.T.» J. Biol. Otm., ZB, H ; 6 6 9 (1964). 
4 . Birldiit, ^.P., tuft Btrtiiio» 3M», BioelMnittzy» A, 847 (1965). 
$, MlS7»» D.I., aM AdMtoiiy B.B., Xdfit Soi . , J l , 858 (19^3). 
6. Stofocn, B.f., Bet>o. %t. A^S. Sel.^ tl.S.A,, ^ , 695 ( 1 9 ^ ) . 
7. KcBflun, B.T., S, Biol. CSaaa., £43» 6001 (1968). 
8. &Mt, B.» ana fktny, n»h,, Biodim. ^Loplqfs. Hot. 6amm,, 
i S , 280 (1969). 
9 . Burton, K., and Wil«on, T.B., BioelMat. J.* J4f 86 (1953). 
10. tmaiwA, C.S., Ptyrsletl CtMaiatxy of MtoxosolAetiUii^ 
Jelm Uilsy wd Bono, Bnr Tork, 1961. 
11. StiidtM», SJl . , Mvaaeo InsjnMa.y £8, 52 (1966). 
12. Imntf, O.B., BoMlowifli, N.J,, Parr, A.L., a»l Raadlall, R.J.» 
J. BiidL. Cbm., iS3» 265 (1951). 
13. (kMiri, 0.» £at "NHlwdi in BaaywOonr*** B4. Iqr GoUonlok, 
S.P., loid UfOMn, li.O., AooAmle Rrms, Nnt Ibrk, 1955> 
fo l . 2, p. 140. 
183 
H* fkattan, A.R., Xm "Idbenctorjr ftnilmicpMm la Bloe^mmiatstf tad 
Nel««al«r Biology"t Bd« by Work, 7.S, , «adl Work, fi., fcrth-
Ibn«ii4 Publitbillg CovpsBgr, AwttrdM, linden, 1969, T ^ . 1 . 
15. Ueric» T«S,y anA ttork, B, , ( S i , ) , "I^borstexy foohwlcpmi in 
BloelMKiatST laA HcOoeiacr MtOjagf, HBrth«B^rUiid fHaaiiMHf 
OoMpttogr, AmttvdMi, U»DtfOB, 1969, V<A.8. 
t6. Ilobor, K., audi Qibors, M., J. B i^ . Chm., 244> 4406 (1969). 
17. Whitftkor, J 3 „ Ama. QMB., 3^, 1950 (1963). 
18. Aafirevs, P., Blodi^i!. J . , 21 , ^ (1964). 
19. Qiell, 1 . , Xai "fbi Frolwifw", Ba, Ijy SsrantlH, H,, Aeadhndo 
Prtsa, linr tork eaA I^adlott, 1963, 7ol. X, p.3?9. 
SO. tflm, v . , and l^skomki, M., 3, mxH. (hm,, M» 493 (1945). 
21. ToacQlas, G., and FMllipt, P.M., 3, Biol. Ghm., £34, 2369 (1959). 
22. lio«i. P., and Silii&, M., 9th Intern. Googr. Bioclaa., Stooldicaa, 
I973f Al»itmet B&ik, 8aetti.2t Cammn,, al»tr. 2 0 - ^ , p.98. 
23. Btratteln, L.B., (kttataia, S . , Watoor, S . , and IStrw, 6 . , 
AM. J. MiA., iSf 570 (1970). 
24. Bomotatn, t .B . , Qntetoiii, S . , and Waimr, S . , Proe. Soe. 
Sxiitl. Biol. Htd., JUS, 1167 (1969). 
£5. llQwiti, 3 .J . , KLipotaia, FJk., and towolaoOf B.B., Lanott, 
I I , 528 (1968). 
26. Baoaaborg, I.E., Stfaiff, BJl., Godain, R.A., aad Ontla, W.B., 
UaoH, Mi 530 (1968). 
27. iMNlk, CM., wA Kraodiodc, O.L., Loaoit, Mt 519 (1969). 
I h l 
. A mmm. msam rm mmAm&umi wtMm cmpmws 
iMrailts 9xA m^mtnien \9i 
^amuaef 199 
8«ftortaeM 201 
ICo 
wmmvciim 
baetezial GBIUM, hmm blood, hofto l iwr , aotiM livov, ^Unb 
sat«Pi«l«» fvtst and ^» ^Uads of fiimiMA thntOiM h hmm 
t»oii paTfeiiaiir cbtrcottris^ (l*>8). Ibotiitay £bl«tt ^rivttti'vvt 
|ir«3tiit in 9im§p liipsr (9,tO), mfe ifror (tO^init Idamy am s«d 
Isilood e9ll« (12), tttotoila (3^cl^>igmM JEHil «aa ilsi^^ssszssai 
itoealiaS CT3} aiii c^ l)&t|^  (14) lis«@ ISMS itSastiflod. tfai 
ifitooixiotloa to tMs t£»Hii8 }^V9i« IBOTO oxtowivoly the litoriEturo 
cm ettttsraUy OGomrrlng G(»i|ttfi^ id f^jitas. 
PcOlacto dtxlira^ifaa hero caiuiOly bmm mpafmt»A hy 
titxmmUnsta^ oa tiao diotliyiaisiaootli^ (IBIB) cHintOooo t^mm 
aocojnA^ to tto aottiod of HbxofliHi «»a SHvonan {15)t IEiS« 
Stpliadox A25 (9) or ^ Softiadne 0*15 «iiA 0«S5 gtl flltratioa (10->U}. 
Tbt «lity»et«ri«tio el^tton puttom audi tteir vetpooto to diffoxvotial 
AiorObiologieaS. «Mi^ tmtem as& sflftr oni^patio doeottjogstioii IMS 
sonrod to M»ign tlw mmhw of poilTgliitMTa xmiidsMHi «DA tbo ntttsm 
of tht 1-C xwHtoM of tliMo foldos. Haiiovor, boeimto of ^bt 
largt varloty of mUxanOlf oeeuwing felatot «iiA tlio tvpotMi 
•borraat bohaoriovor of oxidiiod f i^t t t mptoioUsr OB S«pliadox 
ncOmm, Bmih t | jil. (i6) «n& Broim l i i l . (17) hmn triod to 
•iapilU^ lyrooiiditfm hy oh«rttotoriffing ftAattt froM tteir a%m.9 
oG 
P-MiaotenMgapoljril^ utMuit* rmMmt «fUr <a««r«8t of «l» (?-ir'® 
bond botwtM tbi ptoridiat and tfat PAM aoittlM. tim cvmilability 
of a largo vm\mt of oyiithttic fojjrlpoljr>-^wfc««fcoo by iolid 
pbMO •yatboait (t8} bat eooaidan^bly aidad tbia mpsaeomOi, Wbilo 
tbo taabor of 'V -^utaivl raaidnaa oa» bo oontoaloiitay Moainvd 
after c'-I^^ olaatvafi, tbo atoto of rodttotlon of tba ptaridtiio 
ring and tbo aatoro of tbo aiaglo etafbon aubotituonla can not bo 
asaoaaod* 
W® hs?tB tssed tbt tsommntijamCL lEAS^-mlXxdm^ obr^watosrapbic 
toptratlim, follgwtd 1^ tim fliffnmj^itH sdcrobicjlo^eaX m»B^ 
ftft«t7 ^eon^isgatloB in tbaso stodlos for cbaraetoxlsi?)^ Torula yoaat 
(CaMldft i^iltff) fdLaitse wMob i»@x« mod oa sml»trat@3 in t!bo 
saxllor sdotlom of tbia tbtals. Oirtain |o»in3ritlia»d pattarm 
•mrge on analysing tbo data prosontodi whicbj in our opinion, 
nottld ati l l tBftfco tbe IEAB«ooiltaoao (^ broRtatograpbio aoparation 
prooadmo tbo nothod of eboioa for aoparating and idontifjring tbo 
Hgrriad f61ato eoKpoonda as tboy oeenr in mturt. In oarlior 
stadioa (19) about 97K of tba folato activity pnwont in tbo priamry 
driod yoaat (SiSfiSttZOnCfiit fl»«Mriaiao} wnro found to bo d»a to 
folato dorivativoa eontaining nor* tban tbroo gLutoKie aoid raalduoa. 
Prii«rati«i of TortfLa iroaat oitraofct fbo driod Torola 
joaat (SifM) vaa eniabtd to a eoarao potidor witb pootlo and 
•ortor aM a 109( acpaoooa ozkraet tna proparod in If solution of 
Ib7 
Moorbat* (Mtrok) oontaiaiaf O.IH M»t«t« buffer, pH^.I. 
SxtrM^loa trtf etnritd out lagr ttfrrii^ f«p 30 vin at 7C^0. Tfai 
•xtraet WM tiUxiSUA hy etntrifUfitioB (3,000 r.p.a. ae tO Min). 
ma& Gtmrnt^gt^s/i^ of forala ^«at •aetraet (eoctaisiiiK about t.OAif 
folate activity} V9» eavritd out •sttstiiOly «• <te8«rib»d in 
"Ib-teriiLLt «iid Mstbodi" prvsonttd in Sttstion 27. 
Portiom Co,1 afl. aach) Gf the tCut^ d frtctiDim v«rs 
assfsi^ d iei(£mblologlciilly bsfoim loid {tiller twiitnint of th« eXutM 
frssticm ystth cfcS-cken ll^tr fiilyl ojKjxigiS© (lee Stctica XXI for 
the amss^ pr^psvAtien), Fol«t«a varei {^^ccactsristd best .^ os tbeir 
diff@3r«*ati8l r^ spcmists to L«etobaem.ijt8 t^^ f^ fff. AICD 74^9 (respond to 
e l l neitttraLly oeeurriia^ fc^ttt known), y^^gpoiy^^ oeifavitiMr 
ilCC SO^ (tio«8 not rssponft to tmroduoeS folatoc »M 
B»thyltotr«l?y«rofolat«i) and giaalficafifill iaSSSliM R ATCC 8043 
(doM not respot^ to uotttyltotraiisriS^RifQlictas). fho data are 
reported with ratpeot to ^-fozi^XWA (Xiederle) ea tl» refexenee 
folate etandard after eorreotioii for the inaotive iaomir. 
Phaef^i^ eetJMetiopi Pboei^ icte eoBeeBtration of the 
eluted folate peek fraotioBe me aeesufed aeoordinc to St»nier«e Method <20}. 
^^^ irf^**'^ **" '**' • ^ ^ ^ " ^ pi.1 vy1iA««lfal«te for eawMfclfl 
jtHdin* Torula yeeet folatefl i«ere extracted and fraetioaated eMpleying 
1 r 
MMatiiCLljr «eoordiiif to tha Mthod of Nnronhft and SHwnutt (15) 
doseribtd for ddolntt livor feaattt. Sixty grwui of drlod aettont 
powdar of Torala y»a»t was axtraotad Ijy stirring at 70^0 for 30 aia 
ia 1 Xltor of \% aseorltato solution, pH 6.0. Tht oxtraot was 
dlarifiod ytf ctntrifugatlon (10,000 r,p.«. x 10 ain). the tot«l 
•xtnust vas idsorbod on a propvn^lvo I^ lS^ c'^ UolffiMi otiLiam 
(5 s 15 ^ ) «M tlMi eoltan tras waaliad »lth 1 Xitor of n.£^ asane^to, 
pE 7,0, dndltiJt 9l;itlon -was affactad %y pi l ing a 1»id of 500 ail 
of 0.£it aicorlbst®! # 7,0 lit tb» wtrinr cfcwlJar liAc whicb 0,5K 
l^spbata baffar, pH 7.0 i»»ntaii>i»f 0,2^ aaooz^ata (flxad In «B 
ovaxtefd resarroir) was pasaad dropvtMk (21). Forty 100 »il fraetlona 
tntre ecUtetad, portioua of «tdeh vara assi^^ for folate activity 
bafora aaA aft«r f££lyl cof)|iigaao (ftom cbiolain llvar) digtati^R 
OBployi.!^  ]E»,,cpijt|. and *^jBi£iXiibt£s9 ss tba taat organisas as doacrilsad 
aarlier. fhe ptaro^pc^lfltttmats flraaftioti with siaadtiial activity 
(Paak TV, alttting lit Taba ?1, saa Tig, 3) ir«s daaaltad by repaatad 
axtraetioas with atbamlsvatar (3tl} foUowad by Sepbadax G-15 
(1,3 X 150 tas) chroaatoyrapby, Oowpoandte in the otbar paak fractloaa 
bara not baan eharaetariaad as wa tiara intaraatad in eaily ^la «ia|or 
paak of folylpolfgbitajRyl aotivity for wA prodnet anSlyaaa (Saetion If), 
aBsm.xs AJO OBCQSSXOW 
Tif. 1 rapraaanta tba analytleal nBAEHsalltaeaa obramtogrMi 
of falata oa^ pouaOa praaant in Tomla yaast. Tba paak fTaotiona of tba 
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fol«U terirat&VMi oHataNl on DKAR-MIIVLLOM elvwctograplv- wnm 
iOBmitUi tritli ninrnvm to ttat «Inti«ii ovter of tht kooim nAmmoa 
atanOcrdt (3, 8, 15) aM thair aiftarantitiL antivitiaa t«t IcjBMti* 
f.CfyffiltH •»& 8.»tmaQM R. tbt idanfcifieattcoi of vurioot 
totratydyoptoroylaono, di aM trii^iitnata ooipoanaa aaA tlialr 
K^-fontga, S^ -^^ or^ ja aM B^-«atlqa aoriTatiVMi ia eaipl3.«« in 
TalOo 1, ifitb tfaa mlavant roistranea eitatioai to pniiaSabM 
Xitarati2]» fros vMoh tha data hgn \mmn ecallacrtad. Hiaao 
tabtilstad raaulto srefstr to idantleadl SBAE~oa3lvflosa etSxmm and 
oXutlon teehnitpiaa as wo bcro a^ pXoyad ia tbaaa stoilmi. Tb9 
^t tar» of ^QtioQ are rmux'ktStllj raprodoeiSjla and tia h«vo also 
isoludad tlie pfeMphata eottcoatrstion of tl» aluti!^ Dnaotioixi for 
oemp9at9Alw atodiaa. 
Tim aafwratad fcAata darivativaa of TortOa yaaat aro 
aeeordljr l^y idantif lad rad jatNMixtad itt ttdUM 2 liMad oo tbair 
alstiott erdar and raipomas to h,jmsi, Z'WmUim cod g^aUOHM K. 
Tonila 3ra«at f«l»taa lumi aaparatad to^adly into tualTO paaka in a 
total affliiant Toluaa of 300 ai . It ia fooad ttist about 6Q9S of tba 
total felataa of Torala jaaat ara aoapriaad of ptarojlpolyKlotaaataa, 
tha raat baing aiapla aonc^tataaq^ facaa. Aboat 1^0% of tba paly* 
l^ utMMtaa bava baan fonad to ba aooradaaad and anaubatitatad ptavoata 
aoapottada ubila tba raat vara all aitbar ll'-aMtbTl.^ or l^-fongrl* 
tatrabydreptaroata darivaUfaa. Oaaivcataa eoatainliiK tqito fi»a 
^atmata laaiduaa liabid ia 'V-paptida boada bcva baan idantifiad. 
lyi 
I I 
f 9 I X 
i<0| I 
I 
1 ^ 
I 
f»> in • 
I 1 1 
t*\ *^ » # « • 
%^ ^^ tts ie\ v\ CD «0 
o o o o o o o* J o* 
• I I I ! I I .} ^ 
I I I I I I I I I 
I • 1 I I • 1 
1 
\t % 111 
1 1 t • 1 
«a to 
_• _? _ • • • • _• _* * • • • • 5 • 
o o o 
S S :$ ?> « S § Bt a 8 8 S * ;? fc 
I i 
I 1 1 
I 1 1 I 1 
I • 1 
111 
I 
I 
I 
I I 
••a 
I 8 
U 
Ml ^ 
\'32 
TaU* 2 
aa&QUaOGRAPBIC ASD MZCROBIOLOQIC mOPBRTSSS 
m tCRCU YEAST CCASDIPA tJf lLB) FCMTES 
oo^poiand 
l^ -C%H|^ PfcCa.t» 
H^-atjH^naiij^ 
B5-<^E^PiCa.Oj 
l^-CBjK^PtCl-tt^ 
»5-<^H^pt(a«^ 
^ ^ ^ P u a . 
H^-CHO^aOlUj 
»'°-cHOH^n(a« 
H^^-CBOB^PtCUij 
PtGLu 
PidLtt, 
PfcOltt. 
p»ak 
£)riustioii 
H 
16 
£3 
40 
54 
18 
83 
8 
14 
29 
38 
44 
pllM|llllCt9 
COOMBS'* 
rmtioit(M) 
0.256 
0.284 
0.329 
0.387 
0.426 
0.239 
0.329 
0.122 
0.258 
0.342 
0.374 
0.400 
MicoroMologieal aeiivlty* 
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PUSLut PtoroylffttttaMt* 
B.PtQLii2 «} T«1»raligrdr9p1wroyl4i--p«nt«gto 
i.y U"! 
ttai ftiUto p*a]a •Itxtiaf la fiibM 14, 16 mad 23 (Fig. 1} 
ean b» idontifltd to rtprmi^ Bt I^HMtliylt«tral9tro|it«x«9laoao 
(aiatd tfith Stat Jg.fltrrrlilatt ftetira li^ -^fomTXtwtral^ yareptexoyltri-
l^uUnat* •>•• •? . 197 ), at aad trli^ittimit* imiamA with aoM 
F.emnniMfM^ aetivt ir-ffm j^atatx^hTdbroptareyltrlf^ ulMHWta •> sas 
p. i9t } jmiptoUvely Aran iSmix alnttoa ox4«r «nA axitlAisi-fa 
Mstfvity for ^.isualr «> t^e<fae^  f^c a«raior atndlMi / fahla t, 
(3. 15,»17. 
two otHrnv S^ *4Mtfa7ltatr«li3^ dropt«ro]d eoapoaadUi saparata 
out in paak tuibm 40 and S4* ^ Max« inUtvastad prtattrlly in 
identlQring and Saolattog tte vajor fetXyX aotivl^ of T&ex&m jpaast 
alttting in Tuba 40. In Saotion 17 of tMa tteaia, i t has bsats 
tsotplojTid to atudjr tte in0.tiatap •aohantaw of Iijnfroijriis of our 
purifiad ohielMtt linar f<^l^ eon;}ufMia, Qirosiatograi)!^  of tl» 
txilk Morula yaaat on pnqparatifa SB^^oOlvdota ^^jorai (tescadlMKl 
(^ig* 3) and ita (Ftatk XIT, Taba 21} eoneantumtion aftar mnoval 
of ^M alutii^ i^otphata lay partition in aleobca folloMd bj 
Sapbadax Q»15 ebronatogn^bgr / s a a Pig. 3(aL7 ravaala ftoa ta» 
ayamtrio ptak obtaimd that i t ia a bMogaatont praparation. 
^idaaoa praaantad aarliar on tbt aneoaaalva daoonjngation of tba 
tanii»a y -«LutaBQrl raaidma would auggaat that tba oaaipGaad 
(aliitting around Tuba 40} la a Ji^ naatbi]^  darivativa of tatrahydro-
ptaroTltatragLittmata. 
rji 
7h» XogarittM of ^giiMjftmltm oonotntration at wldeh ttw 
aetivlty lA Tu^ 40 •lutM on ttaa «ailytio«l OSIS^MilluloM eolumi 
IOJIO «ag£Mt« ita ta^ac^nUi^ eontant (Tlf. 2). ifbtn Va» log of 
tha phoaphsta eonoantratiom at which tha Mithgrltatral^ snfti^ folataa 
Itraaant ti.ixta oat ara n^ Iotted agalMt tim awbar of ^utaaio aol4 
raaldtaas eostaimd (Fig. 2), a 'straight lint plot ia ol»tainad. fnm 
ao estrapolation of thasa mstilte i t eaa ba atiimlatad that tha 
<^ R{}oaM eltxttt^ in Ttiim %, aotira for ^.emai alom (aftar 
daosnjtigation} la li^ *affithylt8tri^ i9rSropt»rojriponta t^rtaaata. Svteh a 
proportionality hstWMtn tha log phoaphata eoneantration of tha 
elt2tii^ baffar aM the nsmher of 'V-flutmyl raaiduaa haa alao haan 
obsenrad hy Oshon»4fhita and Smith [9) mq^oying tME-St^gltmSMx AZ5 
dmaiatograpt^ for aaparatiag folataa. 
Folata paatea aluting in Talwa 89* 38 and 44 wnra aetifa 
ovQLy for l^inifli and f^-ftf^illB B hot not for P.earxrlaiii^ them 
indicating that tfaay tmra nonradaead and unsubatittjtad ptar(Mita 
fozw. Folia aeid (Tuba 29) and ita diglutaayl darivativa 
(taroptarin, Taba 98) hava baan prarionaly eharaetariaad 
JT TabLa 1, (3)^. (te axtrapolation fkw tha log phoaphata 
ooneantratioa at irtdeh the aetiTitj in Taba M ^ppaan, i t noold 
aaaa to aarrMpond to a folyltriipLiitaaata. Ttaoa thraa tmradoocd 
and umubttittttad ptaroata dariTati'wa ean ba idaatifiad* 
n» folata paaka aativa for P.e«rwriai«a and h»JSUmX 
alutiag in Tabaa 12 and 23 fecva baaa prariouily idantifiad aa 
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Number of T - g l u t a m y l res idues 
Fi^f. r . R e l a t i o r s h i p of t h e number of f -glutamyl r e s idues In 
the e lu t ed fo'^ste neak (from ana lv t i ' ca l D^lAF-oellulose column) 
t o the logari thm of the phosphate concen t ra t ion in the e l u a n t . 
Unsubs t i tu ted fo l e t e d e r i v a t i v e s o o , N5-methylTHFA 
d e r i v a t i v e s H X , N^-formylTHFA d e r i v a t i v e s D a , 
Nl ^•'-fcrmylTHFA d e r i v a t i v e s • - • . 
19G 
o 
o 
o 
O 
O 
Cv 
o 
o 
fVJ 
O 
O 
»— 
3 q n j [ / A ; ! A ! p D e j D ] O j Sr/ 
o 
HJ -H 
« 
3 
e) 
t3 
•s 
s 
« • 
•H 
m 
• 01 
• J ! <D 
o 
• p 
05 
CO 
>. 
O 
^ 
h 
0 
0 
.^^^  
i _ 
Q> 
n 
F 
T 
C 
O) 
n 
3 
»— 
CO 
•n 
c 3 
C> 
^ 
b 
« j 
(1 / 
-P 
en (-1 
0 ( n 
V i 
0 
t^ 1 
at (-M 
0 
-P 
ft) 
C 
0 
t~, 
01 p 
c H 
b. O 
3 c 
6 g flj 
o m 
o o 
>= r j 
O r- 3 
• ^  > M 
» • - < - ' *•• 
a> <M o 
•H >- K 
ID a> •< 
m CO 
«J c 
tsi > > 
3 P -H 
•r-3-iH ^J 
5^ t> « 
O •r' J-i 
O P «i 
o a 
>. 
u 
> 
0) M 
c <• ^ 
0) (^  I a 
-^ ' i* o -cu. 
•r i 
o o 
a> 
o 
-p ; « 
P C B 
o o 
« * 
•H +5 x: 
+> or t 
•HIT) T 
® o 
m 0) _ 
t3 (0 K 
Ot «D IT 
• a. 'O 
• • - 3 ^ 
C CL 
• O IT 
- P O t o 
o 
« H U >, 
+•' « - < ^ 
• v^* 
• • 0 0 • 
o 
t 
> 
•H 
-P 
« 
R ^ ^ 
lU' 
/*••• 7«KUi 1» (3, 8XJ. fte foI«Ui pt«k «otlf« for botlt 
J?«jaxszllilt Ma& Jk«JBlltl i^ptariag i s TvUm B is idwntlfisd to 
bt a M *£)wmjat«tz«Jbgrdro]pftoroyi|^ tit«^  /"^'MM 1» (317* A 
•ialUr groirth r«ipoai« i t •lieit«d tij tb» eovponnl •luting in 
ftibe 14 vhleb hem beta identifli^ (8) m H^^ .^i^ eirii^ tfttritl^ irdro" 
pt«ro3fi^ dl#tttfmtat« (stiaoid tdlth !^ <-m9^ylt«tnt!^ F!£refolie ftoldf 
tt» fraetioQ tetivA ftor It.jsiitl alont). 
Daring ttm 5atntif5c»tloB of tb* fol»t«i Jbc^ K the i^ wi 
^Dda of Bm«1ift UteiOLil !» C8) wiuf? similar iS:A35-e«ll«l08« 
eoltamot m mMm^Ut^ ^?»fo»^t«tr.hy.lropt«roylpo3^ti^ 
«as obMrvad oltititsg iu fatxi 30, whi^ on aeid i«o9»riaatioQ 
^!Kif9 Tin* to its eorros]}ot)dii:^ { M^^ ~forayl d«rlv«tiv« oluting oat 
in Tube 17. On extrapolating tbs log pboaphate eoncentratiom 
for tbasa tuo aluaiit paak fraetioni aa sbowa ia Hg. 2, i t is 
aean that tbsy eorreapond to thair rsapaotlTa ptaroyltatra^utaaj^ 
fonts. Tfaua i t netild sawn that tha i tra i i^ litia ralatlomhip 
obtaiotd on plotting th« log phoapbata ooiHMiatration of tba alttting 
baffar to ttaa awbar of > -glutaajl raaiduaa ia fwliA for at laaat 
tbrae r*- and N^°-fon^rltatralqrdrofolataa (Tabla 1). 
Irtm aiailar oonaidaratloaa tba pravioualjr unidaatlfiad 
iTHMtbyltatrabydrofolatM aneoontarad in our aarliar atndiaa on 
obiokan Itvar folataa (15) and alnting oat in tha paak Tubaa 4>0, 
54 and 84 can now be idaatifiad aa lrHMtlqrltatra)qrdroptarc l^tatra> 
w/>. l\i' 
px«viotMljr unitoatiflid in cnir itttdias on lakwa hlooA felmttt (4>) 
would «oeordiq(pjr roparasont tlM totr* «ad pectaiplutmiyltotra-
'&,,tU«,A <l.nT.tiT.. (,».k Id». 39 « a S4 n.p.«tlTrt;). 
fbt pxttpondoranco of tb» atablt B'^ HMti^ totrabydroptoroatA 
(tmredneod) and ptaroato eo^ poonda nlgbt auggmt that tim Tortila 
jrttMt aoq^ d^ im hava analyMd^had Ixnt som of ttni nora labHa 
B'^ f^ornyl and aspa^jdly H' ^fsmyl eoapontds dnrit^ storage prSjor 
to oar vaa* fbs netl»^ «a have a^ pXo3«d for aactrmotion (8) wmld 
result in nlJSlMal IMW of tbasa laibilA eoRpounds. 
An ob^setiira of this sactios of tl3@ tbaais h»M boan to 
^int ottt tbs aoenraey and tba iralidity of tl» lEAB-^Uolosa e(»ItiRn 
cto%RstO£ra|>blo tadwlqua for saparating and idanti^ng naturally 
oeeurring fcAatea. Tba obaarmd ralation batwaan tba log pluApbata 
oonoanlration of tha altiting boffar and tbt lawbar of s^ utMsata 
xvalduaa in dlffarant (li^-mtlgfl, K^-femyl, H^ -^fonqd and 
unatabatitutad) ptaroata eoHpoinida providas « sispla tool for q i^ok 
and aeourata Idantifieatien of folyl eoaipoonda irom thair alution 
profila. If fortbar tbalr dlffarantial aierobiologlcal reapomas 
ara knovn, tba Idantity of tbaaa ooiqKmnda eotfld ba gaugad vitb a 
fair aaoant of oartainity, 
Anotbar paraaatar tbat would ba xmmtvH in dataminlng tba 
oea^plaxity of tba poly'Y-f^utaaiyi sida obain in tdL^flL Matpounda is 
J J 3 
tta grad«d iiier««M ia •lerobielofflcal grovth rwipoxiMi afUr 
d*<soaJv t^ioB. Tfau* in « »§iriJM of Jr.«tt]9lt«tna9dn»fol«tMi, 
th« digltttaMtt (fate 16) •)!«» « 2-fdia inev»«M, tte tri^tttiauit* 
(Tnbt 29) ttxIiiMts m 15-4Rc^  iacgniasa vtwxMM tht t»tr>«1.utiMaf 
(Tutw 40} atom atwut « 25-fold ioeroMio in IfJBUai aetivity 
«ftor doeonJiigatioB of tbeso iiwxvtsinicly eoKpIox poX^utainitot. 
SMs gritdvdi iBG^ttie in activity tfUr doeonjtxpitios waiM l» a 
quant!'n?t''/a intoae of "i^ ooaj^ lAxity of tbs fsoljr 'V-^utaayl 
roaidiMs, |ix«f^r«til|r fior ist^tad «»iijQgKted folate darivativaa 
(after partial parifleatioQ irtm pr9pKn.ttv9 ir<UK»oftlltao8e 
ooltwnf ), 
Bmmx 
Folato ooBpoonda pemev^ in TortCLa yaaat (CkMida jil^yii) 
iiare obasractari^ Ml anployiiig aiudlytioal nBAS-^ alitiloaa efarfflaategraiAisr 
follQivtd \>y difAimntial Btierot»ioilogiadL assagr* of tha alotad fraetiow 
ffith h»£M»if £*iasasMSm •»& ^ -tmmk^iH ^ aftar ehioteti livar 
folyl eonjugaaa dicastioa. Tymlvnt f^ Lata paak f^aotiom tiara 
obtainad hj thia aathod of aaparmtlon. An oliaarvad ralation 
batuaan the log jphosplutta eoneantration of tlia alating boffir and 
tba tam\mr of > -i^ata^jrl raaidnaa in a Yarlaty of (anndNititiitad, 
r^.C^, W^~Cm and V^ "CBOutTwlb^fdro) {ttavoata oeapoanda providaa a 
•imfiM tool for a rapid and aeeurata idantifioation of folata 
^00 
eampemaiM tnm thtir •lutloti porofil*. TMs M i^od hM MMiblad 
w to idontify prcvioQtly uoitenbifitd mctarally oecarrlng 
pt«ro3rXpOljri^ tit«u.te oo«poante ftrom Phwialia TcHumtliMf obioten 
Hirer «»& tnauui laood with M mttQ^  m 8 g^ utOQri mldnfts. 
Sl i^y pit ett^ of tbo total folatts of fozvla yowit 
iqppoitr to bo ptoro7lp(»Iyi^ut«aiatoi. Tho feOftto eoBpotuxIs 
trl , tetra and pentaipLtttaniatos, Hr-fon j^fl and H -forsiyi-
totrthyiroptOTi^ jPilAtoiio and tri^tanatos and mtsntdocAd 
uorufbttittstod pt^ roylaranoy txi aad tstragltitaaatas raspoctii^y. 
TorulA y»8St« beiog a rl<^ souroe of ptoto l^poS l^txtamatea;, 
hm served as a &iWfevi»xA sol^trate for t ^ Bmy»mt±o studies 
on paopitiBd obiolran liver fc^l eoBjtsgase in tMs tl^sis. 
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